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EPON’ RESIN-BITUMEN C COATING— 
cold blend, high thermal stability 


Now-—for the first time—you can 
obtain complete compatibility be- 
tween Epon resin and a heavy petro- 
leum fraction. 

Shell Chemical research has made 
it possible for you to combine Epon 
828 liquid resin with a low-cost, 
petroleum-based material, Bitumen 
C. The resulting surface coating has 
a number of excellent properties 
never before attainable in a bitumi- 
nous coating material: 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


Central District 
6054 West Touhy Avenue 
Chicago 48, Illinois 


East Central District 
20575 Center Ridge Road 
Cleveland 16, Ohio 


@ Cold blending — no heating of pitch neces- 
sary 

@ Various film builds—up to 15 mils in one 
coat 


@ No pinholing — even in thin films 
@ Can be overcoated with white 


@ imparts high thermal stability to bitumi- 
nous coatings 


@ Permits use of conventional curing agents 
@ 2-hour pot life 

This outstanding new Epon resin- 
Bitumen C coating is ideal for a wide 


Eastern District 
42-76 Main Street 
Flushing 55, New York 


IN CANADA: Chemical Division, Shell Oil Company of Canada, limited, Toronto 


Western District 
10642 Downey Avenue 
Downey, California 


range of anti-corrosion and water- 
proofing applications. To suggest 
just a few: pipelines, chemical plants, 
hopper cars, sewer pipe, waterproof- 
ing basements. 

Both Bitumen C and Epon resin 
are available from Shell Chemical. 
Get off to a head start on this 
extraordinary new surface coating 
development by getting complete 
information. Write or phone your 
nearest Shell Chemical district office. 
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Sewice aud Cut Maintenance Costs! 


@ There’s an APPLETON REELITE built to fit your requirements. The 

ALL NEW RL Series is designed for easy installation, quick, safe 

servicing and years of trouble-free operation! Your choice of weather-proof 
or explosion-proof designs. Multiple conductor units available. Newly 
designed spring motors with finest spring steel for longer life. A safety 
spring cartridge is self-contained and quickly replaceable for 

fast servicing when needed. 

In addition, with APPLETON you find floating tension brushes for uniform 


pressure and arc-less contact on newly designed collection rings. Your 
choice of a wide range of accessories for custom installation, too, from stock! 


*Only APPLETON Manufactures REELITES! 
Write for Bulletin 504 
















APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue e Chicago 13, Illinois 
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LOOK AT THE FIGURES 


Then decide whether or not this 


BIRD-HUMBOLDT 


Oscillating Screen Centrifuge 
can reduce dewatering costs for YOU on 


mesh crystals or granules 





tons or more per hour throughput 





or less surface moisture in the solids discharge 





solids recovery with virtually no degradation 





hours or more of operation without screen replacement 





KWH power input per ton of dried solids 
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MACHINE COMPANY 








"SOUTH WALPOLE, MASSACHUSETTS 
+) EWANSTON, ILL. + ALAMO, CALIF. + ATLANTA, GA. 
. | - LA PORTE, TEXAS +» HUNTINGTON, W. VA. 
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NOW...FOR GENERAL INDUSTRIAL USE 








FOR HANDLING 
SOLVENTS ¢ FUEL OILS ¢ LUBRICATING OILS ¢ CHEMICALS ¢ ALKALIES 
The complete Deming Rotary Pump line is now available in sizes ranging from 
3” through 8” for pressures to 200# and capacities to 1050 gallons per minute. 
You'll want to know more about the Deming Rotary Pump line! Send today for 


complete descriptive literature. 
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WURITY STANDARDS 
ITH DICALITE FILTERAIDS 


DICALITE OFFERS NEW CUSTOMIZED FILTERAID SERVICE 


Today, standards of purity are tightening in every field— 
and tomorrow’s will be higher still. But you can confidently 
meet both with the high-efficiency filteraids which Dica- 
lite is producing right now. 

Today, with new processing advances made through con- 
tinuing research, Dicalite can custom-engineer a filteraid 
made to precisely match your individual purity problem. 

If your filtration must be so sharp that it removes par- 
ticles too small to be seen with the optical microscope, a 
Dicalite Filteraid can do it. Or, if fast flow rates and in- 
creased production are your need, Dicalite can help you 
achieve that. 

Your Dicalite man will be glad to advise with you cn any ‘ Loe : x 
filtration problem and help you determine if a customized Cavell sivate acléetden sssebudiiiin the 
filteraid will advance your processing. best crude for each filteraid’s final 

requirements. 


New processing refinements, in- With more than 22,000 quality New automatically-controlled 
cluding special calcining methods, control tests every month, the packing and pressure-palletiz- 
control filteraid characteristics Dicalite plant laboratories ing is the final step in efficient 
with an accuracy never before hold every filteraid grade to modern operation. 

possible in any plant. rigid specifications. 





The product | am filtering is 








Have Dicalite man phone for appointment [_] Send Information [_] 
NAME 





TITLE 





tcalile 


Great Lakes Carbon Corporation 
612 So. Flower Street, Los Angeles 17, Calif. 


COMPANY 





ADDRESS 





SERRE Bia: 
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De Laval 
tackles 
| process 

problems 




















...economuically / 


REACTION 
PRODUCT 
MIXTURE 


CLARIFIED 
PRODUCT 


> 


RECYCLE rn 
RECYC! ~X<— — — RECOVERED 
CATALYST 
SLURRY 


For Further information Write To Dept. C-2 





® DE LAVAL 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY, Dept. 
201 E. Millbrae Avenue, Millbrae, Calif. 


Continuous recovery of 
fine dispersion as slurry 
meant $$ in catalyst 
saving... and greater 
throughput 


Problem: An expensive catalyst re- 
mained finely dispersed in the heavier 
of a two-phase reaction mixture. Previ- 
ous recovery attempts gave a hard cake 
of non-dispersible catalyst. 


Solution: The catalyst was discharged 
continuously from the centrifuge bowl 


CENTRIFUGES 








wall as a re-useable concentrated 
liquid slurry in a De Laval AC-VO 
“Nozzle-Matic” Centrifuge. 


Control of the slurry concentration 
was easily effected by recirculation of a 
portion to the feed stream. An ideal 
concentrated, dispersed slurry was thus 
obtained, suitable for re-use. Savings 
come not only from the recovery of 
valuable catalyst, but also from faster, 
continuous throughput of the entire 
product stream. 


“Haze” removal and the separation 
of thick slurries are the extremes in 
solid-liquid and solid-liquid-liquid cen- 
trifugal separation. De Laval is un- 
matched in equipment and experience 
in this entire range. Try us! 





PLATE HEAT EXCHANGERS 
VIBRATING SCREENS 
COMPLETE PROCESSES 
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Remarkably small unit delivers 11,000,000 Btu/hr 
... typifies new trend in heat exchanger selection 


Every hour, 100,000 pounds of river 
feed water is heated from 40° to 150°F 
at Finch, Pruyn & Company, Glens 
Falls, N.Y. Waste sulfite liquor sup- 
plies the heat, and the exchange of 
11,000,000 Btu hourly is done in a 
space 6'2” x 2’9” x 11'8”! 

No other type of heat exchanger 
could have been put in this waste space. 
More important, the compact size 
makes stainless steel construction prac- 
tical—a lifetime assurance of trouble- 
free operation. This application is typ- 
ical of many in which De Laval Plate 


Heat Exchangers are replacing bulkier, 
less-efficient types. 

An objective appraisal tells you why. 
Here are the up-to-date facts: 


@ De Laval Plate Heat Exchangers re- 
quire only one-quarter the heat ex- 
change surface of shell-and-tubes. 

e@ This reduced exchange surface is ar- 
ranged in a remarkably compact unit. 
e@ With stainless-steel construction 
throughout, there is a “lifetime” pay-off 
in corrosion-free service. 


@ De Laval Plate Heat Exchangers 
clean in-place — or open quickly and 
easily for thorough scrubbing. 

@ Where needed, unusually stable tem- 
perature control is easily obtained. 


@ Sub-division of the exchange capacity 
—or expansion at any time — is easily 
effected by introducing additional heat 
transfer plates. 

Collectively, these benefits add to a 
low total cost in installation and opera- 
tion that has led io greatly broadened 
applications in recent years. Check, at 
no obligation, on the contributions their 
efficiency can make to your operation. 
De Laval Plate Heat Exchangers range 
in size from laboratory models to ca- 
pacities of over 200,000 Ibs./hr. 


1960 ISN'T 1950...WHICH WASN'T I940! 


“Time creeps up—not only on us but also on the ‘facts’ we work with. Look squarely at the present 








and future in terms of unit design costs; labor and plant space have gone high—will go higher. 
Unlike 20 or even 10 years ago, installation of ‘lowest cost’ types of process equipment can 
seldom be justified. Real economy now lies more than ever in the savings of small-space, 
low-maintenance performance, minimum supervision and long life. A case in point is the growing 
use of De Laval stainless steel Plate Heat Exchangers such as the installation describéd above.” 


3-D” winner in 

“shell game” also scores 
95% in pearlite 
classification 


Lumps, pellets, crystals or powders are 
kept hopping to a controlled frequency 
as they pass over or through De Laval’s 
Syncro-Matic screen decks. Motion is 
fully “3-D” and is adjustable in each 
direction to suit the material and obtain 
the desired throughput and efficiency. 

The result is unusually rapid and effi- 
cient classification. For example: 


e A battery of six graders which sep- 
arated walnuts to three standard sizes 


was down-grading 18 to 35% of them. 
A single De Laval Syncro-Matic Sep- 
arator replaced all these machines and 
also reduced down-grading to under 
1%! Throughput was 10,000 Ibs./hr. 


© Crushed pearlite ore required classi- 
fication to four closely-defined grades. 
A single three-screen De Laval Syncro- 
Matic Separator processes 5 tons per 
hour to give better than 95% effi- 
ciencies in all four grades. 


Maximum exposure of product to 
grading screens is provided in these 
Syncro-Matics. Available in single, 
double and triple screen decks, regular 
and stainless steel, they are certainly 
worth evaluating for both existing and 
planned classification installations. 
Write for information. 


Fred Wheelwright, Industrial Sales Manager 





Report from Tidewater... 


How Cooper-Bessemer 
hydrogen boosters 
supply 800 psi 
‘round-the-clock 


At Tidewater Oil Company’s refinery south of 
Wilmington, Delaware, two Cooper-Bessemer 
FM-2 compressors play a vital part in the hydro- 
gen treatment process by which the refinery 
upgrades a number of products and intermediate 
fractions. The giant refinery operates 24 hours per 
day, boosting 690 cfm of hydrogen at 470 psi to 
a discharge of 800 psi. This hydrogen is delivered 
directly to the desulfurizers. 


These Cooper-Bessemer compressors have per- 
formed well under this heavy-duty service. Main- 
tenance costs and outage time have been low. 


The customer is also pleased with the perform- 
ance of three Cooper-Bessemer air compressors 
which supply utility air to the entire refinery on 
a 24-hour, 365-day per year basis. 


Find out how Cooper-Bessemer products can 
help assure dependable compression and optimum 
economy for your processing. Call our nearest 
office for help in planning of your facilities. 


BRANCH OFFICES: Grove City © New York * Washington 
Gloucester * Pittsburgh * Chicago * Minneapolis ¢ St. Louis 
Kansas City * Tulsa * New Orleans * Shreveport * Houston 
Greggeton * Dallas * Odessa * Pampa ¢ Casper ¢ Seattle 
San Francisco * Los Angeles 

SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton 
Calgary * Toronto ¢ Halifax 

C-B Southern, Inc. ... Houston 

Cooper-Bessemer International Corp.... New York * Caracas * Anaco 
Cooper-Bessemer, S.A.... Chur, Switzerland * The Hague, Nether- 
lands * Mexico City 

The Rotor Tool Company... Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE, TURBINE OR MOTOR DRIVEN 
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q Cooper- Bessemer FM-2 
Hydrogen Compressors at 
Tidewater Refinery. Rated 
690 cfm, suction 470 psi, 
discharge 800 psi. 


Three Cooper-Bessemer Air 
Compressors at Tidewater. 
They supply utility air at 
about 120 psi for processes 
throughout the refinery. 








Electrical generator driven by new Solar Saturn industrial 
gas turbine offers unequaled fuel efficiency, outstanding performance 


SOLAR’S REMARKABLE NEW 1100 hp 
industrial gas turbine sets new stand- 
ards of performance as a power source 
for marine and industrial generators. 
The engine is extremely lightweight, 
averaging 1/10th the weight of conven- 
tional engines of similar horsepower. 
It occupies only 51 cubic feet. It starts 
instantly (an advantage of significant 
importance in generator applications). 


And it takes full load without laboring, 
even after long periods of standby 
service. In addition, Solar’s Saturn 
industrial gas turbine offers fuel 
efficiency unequaled in its field. 
As a dependable power source for 
generators and compressors, as a pro- 
pulsion unit for high-speed boats and 
in other applications... Solar gas tur- 
bines are saving time and money. For 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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information about Solar’s family of 50 
to 1100 hp gas turbines, write to Dept. 
G-181, Solar Aircraft Company, San 
Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 

















HACKNEY STAINLESS STEEL DRUMS 
Noncontaminating...re-usable...economical 


For safe, contamination-free handling of acids, essen- 
tial oils, solvents, perfumes, various viscous materials, 
food concentrates and many other chemical prepara- 
tions. Hackney drums are available also in Monel, 
Inconel and nickel. Features of Hackney protective 
alloy drums include: 


© 100% smooth interiors—no place for germs, foreign 
matter to hide. 


e High resistance to corrosion...protection against 
chemical changes. 


@ Metals that cannot impart flavor to contents of drum 
or discolor it. 

e Seamless chime construction that makes bottom 
stronger and easier to keep clean. 

e Availability of drums with and without rolling 
hoops. 

e Choice of drums in 30- and 55-gallon capacities— 
with removable heads; with tight heads, 55 gallons. 

For full specifications—in stainless, Monel, Inconel 

and nickel—write to the address below. 


Insert shows detail of Hackney seamless chime construction 


% 


Pressed Steel Tank Gauinens 


Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Honeywell Control Valves give you many special 

advantages—described in an informative new 

booklet, ‘‘What’s in it for you?’’. Write today for your : 4 
copy. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


fies? 
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al Photograph taken at Marcus Hook refinery of Sun Oil Company 


CuemMicaL ENcINEERING—February 22, 1960 








— CYANANMID 
Chemical Newsfront 
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NEW PAPER INSULATION UPS TRANSFORMER PEAK LOAD CAPABILITY 20%. Cyanamid’s ACRYLONITRILE has helped General 
Electric Company develop a new paper for the insulation system of its pole-type distribution transformers. Paper manufacturer 
Hollingsworth & Vose produces the new insulating paper for GE from kraft pulp chemically treated with acrylonitrile. In a process 
known as cyanoethylation, acrylonitrile is added to the pulp to modify its chemical structure and greatly strengthen heat-resistance 
and retention of dielectric and tensile strength properties. Pulp treated with acrylonitrile also results in substantially improved dimensional 
stability—important for applications such as map paper and business machine punch cards. (Petrochemicals Department) 
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FABRICS GET DOUBLE PROTECTION IN A SINGLE STEP. 
Cyanamid has developed a winning combination of two 
finishes for cotton knit fabrics -CYANA® SHRINKAGE 
CONTROL AND WASH 'N’ WEAR and CYANA® PURI- 
FYING FINISH. Cyana Shrinkage Control enables textiles 
to resist shrinking, stretching, sagging, spotting, staining and 
wrinkling. Cyana Purifying Finish reduces odor-forming 
bacterial activity on the fabric. The only durable finish of 
its kind, Cyana Purifying Finish is effective on fabrics up 
to fifty launderings. Now, for the first time, the two finishes 
can be applied in a single economical pad bath operation, 


(Textile Chemicals Department) 
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with Lobile Hydrogens 


MOLECULE HAS DUAL 
FUNCTION. Cyanamid’s 
Diamino Chloro Triazine 
(DACT) is a product that 
offers two types of reactive 
groups in a single molecule. 
Now you can dust off ideas 
that have been waiting on 
the ready availability of just 
such a structure. For ex- 
ample— you can methylolate 
for water solubility, react 
the chlorine under alkaline 
conditions, and then cross- 
link through the methylol- 
amine groups. Want to try? 





(Market Development Department) 





NEWS AT A GLANCE 


Chemists in need of a strong, all- 
organic base will find Cyanamid's 
Tetramethylguanidine (TMG) just the 
thing. Now available in drum quantities, 
TMG is a liquid with a slight 
ammoniacal odor. It boils at 159-160 C 
and is soluble both in water and 
organic solvents. ..Boon to bathing 
beauties is Cyanamid's Antioxidant 425. 
This new product protects clean, 

white, strong rubber thread—essential 
component of bathing suits and other 
stretch garments—against loss 

of elasticity and the strength—sapping 
ravages of oxygen. Unrivaled in non- 
staining characteristics, Antioxidant 
425 also assures the ultimate in long- 
lasting whiteness. ..Greater efficiency 
and economy in manufacturing natural, 
SBR and nitrile rubber products are 

the advantages of the excellent 
dispersibility of Cyanamid's new 

type MBTS accelerator. Shorter mixing 
cycles, lower reject rates, better 
dispersion and elimination of refining 
and master—batching are some of the 
potential savings from the use of 

the new MBTS. Its vulcanization and 
accelerating activity remain unchanged 
...Food packages get more sales appeal— 
become standouts on supermarket shelves 
-—-with Cyanamid's Calcofluor® White 
brightener. When added to paper and 
board stock, Calcofluor gives packages 
a whiter-—white base that makes 

colors come alive, printing pop, and 
suggests added quality and cleanliness. 



































For further information on products in this advertisement wire, phone— 
or mail this coupon to: 
AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 
Please send me additional information on 
[) ACRYLONITRILE® [.] COAL KING CAPS 
[0 CYANA® SHRINKAGE CONTROL C] TMG 
[] CYANA® PURIFYING FINISH [ ANTIOXIDANT 425® 
[] DACT ( MBTS ACCELERATOR 
(1 CALCOFLUOR® 
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GREATER SAFETY AND ECONOMY IN COAL MINING 
are advantages of multiple firing of explosive charges with 
Cyanamid COAL KING* delay electric blasting caps. In 
multiple blasting, the COAL KING caps detonate complete 
rounds of permissible explosives without requiring the 
shotfirer to return to the face between blasts, as is neces- 
sary for single-hold blasting—this results in reduced ex- 
posure of the shotfirer to dust, fumes and hazards of roof 
falls. ‘The short-delay caps improve loadability over that 
previously obtainable in multiple blastings with instanta- 
neous caps. Cyanamid’s new cap is available in a choice of 
15 different timing periods ranging in 25-millisecond 
increments from 25 to 375 milliseconds. 








i eee 





Company. 
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*Trademark (Explosives & Mining Chemicals Dept.) Position or Title 
—_ CYANAMID — Address____ — 
City. Zone State. 
30 ROCKEFELLER PLAZA. NEW YORK 20, N. Y. ee a ee ee ee re ee ee 
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J-M’s new Metal-On® insulation is Thermo- 
bestos préjacketed in aluminum. Snaps on pipe 
quickly . . . surely. Saves the time and cost of 
separate on-the-job metal application. 





Seminars on best installation practices. For plant 
foremen who wish to keep up to date on new 
insulation methods and installation practices, J-M 
regional sales offices will gladly conduct insula- 
tion seminars. Contact nearest J-M office. 





It’s tough, durable 
Johns-Manville 


Here’s why Thermobestos is the 
preferred high-temperature calcium- 
silicate insulation . . . to 1200 F 


You know the kind of treatment pipe insulation 
must take... day after day, year after year! 


There’s no better reason than this for the spiral- 
ing growthin Thermobestos® applications through- 
out the process and power generation industries 
—an insulation so strong and rigid, so resistant to 
crushing and compression it is almost structural. 
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THERMOBESTOS insulation! 


Equally important is the ability of Thermo- 
bestos to keep fuel costs low. Its k factor is 
the lowest of all insulations generally ac- 
cepted for process applications. Its moisture 
resistance, unsurpassed. 


Furnished in large, lightweight sections— 
precision-molded to unusually close toler- 
ances— Thermobestos is easy to handle and 
install... readily adaptable to shop fabrica- 
tion of fittings and bonds. Large selection of 
sizes, thicknesses (and quads up to 33” pipe 
size) permit calcium-silicate installations 


JOHNS -MANVILLE 





that are entirely Thermobestos insulation. 


You’ll want the new Thermobestos book- 
let for your technical file. It contains com- 
plete information on prefabricating and 
installation practices . . . specification data 


... heat transmission tables ...and physical - 


and thermal characteristics. Write for it 
today. Ask for booklet IN-169A. 

Address Johns-Manville, Box 

14, New York 16, N.Y. In 

Canada, 565 Lakeshore Rd. 

East, Port Credit, Ontario. 


JoHNS-MANVILLE 


PRODUCTS 
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NOW! A NEW CONCEPT 

IN COMPUTER DESIGN 

SETS A NEW STANDARD 

OF VERSATILITY AND VALUE! 






THE FULLY-TRANSISTORIZED 


APC-4000 | 
ELECTRONIC § 
COMPUTING | 

SYSTEM 


nnenentncenne 


 ameecanecnencenasnnena eA 


ee 
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| The RPC-4000 is a new, fullv-transistorized electronic 
computing svstem with the largest memory, greatest 
problem-solving capacity and flexibility in the low- or 
medium-priced field. It is the latest member of a grow- 
ing family from the people whose LGP-30 has become 

wwe the world’s leading small-scale computer. 





Wide range of applications: the RPC-4000 has been de- 
signed for engineering, scientific, business data process- 
ing and management control functions. Such jobs as 
product and process design, statistical analysis, research, 
inventory control, pavroll and sales analysis are all well 
within its capabilities. 


Easy to use: the RPC-4000 is simple to program and 
operate. Royal McBee compiling and translating routines 
allow even non-technical personnel to obtain maximum 
results. Versatile command structure gives programming 
speed and flexibility. 

Available at low cost: high capacity, flexibility and ease 
of operation make the RPC-4000 the outstanding com- 
puter value on the market today. 

















Minimum operating costs: the RPC-4000 requires no site 
preparation or special maintenance. It is powered from 
any ordinary wall outlet. 





Continuing assistance: users benefit from free training, 
an information exchange service, and library of programs. 


Heart of the RPC-4000 system is 
a new transistorized computer with 
advanced design concepts that pro- 
vide substantial computing speed 
and capacity in a low-cost unit. 
Magnetic memory drum stores 8008 
words. Operating speeds are as 
high as 230,000/minute. 





Standard input-output is a tape 
typewriter system which includes a 
Royal electric encoding - decoding 
typewriter complete with desk and 
chair, plus a tape punch-read con- 
sole. Read speed is 60 characters/ 
sec., punch speed 30 characters/ 
sec. Typewriter, punch and reader 
may be interconnected in any com- 
bination for both on-line and off- 
line operations. 





A new 500 character/sec. photo- 
electric tape reader and a 300 
character/sec. punch are available 
as optional input-output equip- 
ment. A magnetic tape unit and a 
line printer will be available soon. 
As many as 17 input-output devices 
(60 with minor modification) may 
be connected on-line to the basic 
system. All peripheral equipment 
is under automatic program con- 
trol of the computer. 





MA 
> Royal Precision Corporation 
WD 





Royal Precision is jointly owned by the Royal McBee and 
General Precision Equipment Corporations. RPC-4000 sales 
and service are available coast-to-coast, in Canada and abroad 
through Royal McBee Data Processing Offices. For full, de- 
tailed specifications on the new, transistorized RPC-4000, write 
ROYAL MCBEE aata processing division, Port Chester, N.Y. 
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. May save you 
thousands of dollars 


Wherever industrial fluids . . . chemicals, gases, oils, 
water . . . are used in processing and production, CFC 
micro-filtration can bring you substantial savings. 


Versatile CFC Filtration Equipment provides con- 
tinuous micro-clarity for all types of industrial needs 
. . results in improved product quality, lower mainte- 
nance and production costs, and decreased downtime. 


At no obligation, a qualified CFC Filtration Engineer 
will survey your plant and recommend micro-filtration 
wherever it will save you money. Write to Dep’t. CE. 


Filter out high costs... with CFC Filters 





COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 


PLANTS IN MELROSE, MASS. AND LEBANON, IND. 
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Air Reduction Company designed its Butler, Pennsylvania liquid oxygen Foster Wheeler Corporation designed this syn- 
plant around TRANE Brazed Aluminum Heat Exchangers, obtaining thetic nitrogen plant for Deere & Company. 
efficient, economical heat exchange. In this cold box, air and nitrogen They report that the TRANE Heat Exchange 
streams are reversed on a 10-minute cycle to clean up condensed water, equipment has operated four years without trou- 


ice, CO? and other impurities. 


. ee” Na gig elgg i <7 . me 
Many refineries solve water problems by air-cooling liquids, gases 
and condensing vapors with TRANE Fluid Coolers. Also widely used 
in chemical, petroleum and natural gasoline plants, TRANE Air 
Coolers cut real estate costs and maintenance expense. And while 
they cost no more than other types of cooling equipment, they 
have a far greater life expectancy. 





ble of any kind. 


in Chemical’s "ued. Mississippi plant has achieved 
more economical production of ammonia and related chemicals 
with the Texaco-HRI methane process—using TRANE Brazed 
Aluminum Heat Exchangers. Temperature approaches as close 
as 5° F reduce power costs for refrigeration; compact design cuts 
space and construction costs. 


transfer problems 
Heat Exchangers 





Every year, more and more plants are relying on TRANE Brazed Aluminum Heat Exchange equipment 
TRANE Heat Transfer equipment for a wide variety is lightweight, compact—packs 450 sq. ft. of heat 
of process applications. These plants report that exchange surface into 1 cubic foot. Its performance 
TRANE Heat Transfer equipment helps them in five characteristics give you temperature approaches as 
important ways: close as 5° F. Rugged and dependable, it withstands 
operating pressures as high as 600 psig. And you 
cut space and construction costs, too, because a 
typical cold box with TRANE Brazed Aluminum Ex- 
@ Close temperature approaches changers requires only half as much space as one 
with conventional heat transfer equipment! 
If you have a process heat transfer problem, turn to 
@ Trouble-free operation TRANE. Over thirty years of varied heat transfer 
experience is at your service! Ask your TRANE Sales 
® Elimination of water problems (with Office for information, or write directly to TRANE, 
TRANE Fluid Coolers) La Crosse, Wisconsin. 


@ Reduced refrigeration costs 


@ Efficient, economical heat exchange 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


THE TRANE COMPANY, LA CROSSE. WIS. * SCR TON MFG. DIV. SCRANTON, PA.* CLARKSVILLE 
CLARKSVILLE, TENN. » TRANE COMPANY OF ERMADA. LIMITED. TORONTO « 97 U.S. AND 19 CANAD an OFrices 


The Atlantic Refining Company reports tempera- 
ture approaches of 5° F plus 99.99% pure anhy- 
drous ammonia in their Philadelphia plant—using 
fifty TRANE Brazed Aluminum Heat Ticionesen. 








Lightweight, compact ai Brazed Aluminum con- _Headered for 5-stream operation, this Trane eal 
sists of corrugated aluminum sheets brazed together Aluminum Heat Exchanger can handle as many as 
to form a stack of layers which form individual five fluids simultaneously. Units are available for 
passages for the flow of fluids or gasses. Provides up _ either cross-flow or counter-flow operation. Surface 
to nine times the surface per square foot of shell-and- can be fabricated in a wide variety of shapes 
tube exchangers! and sizes to meet all types of requirements. 








HERE'S 
WhY: 
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Light weight—weighs only 14 as much as steel . . . easier to handle regardless 
of the job . . . easy to cut, bend and thread, and without special tools . . . 
competitive in price for initial savings as well as future savings . . . corrosion 
resistance means no maintenance under normal service conditions . . . non- 
sparking for safer installations . . . no special nonsparking tools required .. . 


nonmagnetic properties mean less voltage drop . . . good appearance that lasts 
and lasts . . . color coded for fast, accurate size identification. Approved by Underwriters’ Laboratories, Inc. 
. and it’s available from local distributor stocks for fast, dependable delivery. 








ALUMINUM 
CONDUIT JOBS 
Py easTeR 








Aluminum conduit not only makes jobs go up easier, faster and therefore more profitably, but 
also helps give you a higher quality, longer lasting installation. Why not use aluminum conduit 
on your next job? Start enjoying all the many advantages which only timesaving, costsaving 
aluminum conduit can provide. Your local Alcoa or Rome distributor can give you all the 
facts and figures for any particular installation. Or, write to 
Rome Cable Division of Alcoa, 2147-M Alcoa Bldg., Pittsburgh 19, Pa. 


DIVISION 


ROME CABLE owisionor ALCOA ROME CABLE | 


Your Guide to the Best in Aluminum Value 


For exciting drama watch “ Alcoa Presents’’ every Tuesday, ABC-TV, and the Emmy Award winning “ Alcoa Theatre’’ alternate Mondays, NBC-TV 





CHEMICAL 





for detection and 


measurement of oxygen or hydrogen 


impurities in other gases 


MINOXO INDICATOR... measures traces of molecular 
oxygen in other gases—from 1 to 10 parts per million, and 
from 1 to 100 PPM. High sensitivity and rapid speed of 
response enable it to be used for laboratory investigation 
and production quality control. 


SUPER-SENSITIVE DEOXO INDICATOR. ..measures oxy- 
gen or hydrogen present as impurities in other gases—from 
2 to 200 parts per million oxygen and 4 to 400 parts per 
million hydrogen. Dual range permits measurement up to 
.25% oxygen or .50% hydrogen. Send for literature. 


CHEMICAL DIVISION © 113 ASTOR STREET 
NEWARK, N. J. 


platinum, platinum-palladium and 


DIVISION 





MINOXO INDICATOR 


SUPER-SENSITIVE 
DEOXO INDICATOR 


BAKER 
PLATINUM 





DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION 
* BAKER SETTING DIVISION « 
HANOVIA LIQUID GOLD DIVISION 
MAKEPEACE DIVISION « 


ie} 


platinum-rhodium-palladium alloy 


gauze catalysts for industry 


The catalytic properties of the platinum metals, plus their 
corrosion resistance at extreme temperatures, enable gauzes 
made from these materials to be utilized as the only prac- 
tical catalysts for various commercial chemical reactions. 

Despite the initial expense encountered in the purchase of 
the precious metal gauze, the investment for the catalyst is 
only a very minor factor in the final cost of the finished 
product. Generally, platinum gauze catalyst is the basis for 
the most efficient and economical catalytic procedures. The 
uses for platinum and platinum alloy gauze in the chemical 
industry include the manufacture of nitric acid, chamber sul- 
phuric acid and hydrocyanic acid. 

Engelhard research and experience in the development of 
platinum gauze catalysts for the chemical industry is at your 
service. Write for literature. 


BAKER PLATINUM DIVISION «+ 113 ASTOR STREET 
NEWARK, N. J. 


BAKER PLATINUM DIVISION « 
* INDUSTRIAL DIAMOND DIVISION « 
NATIONAL ELECTRIC INSTRUMENT DIVISION 


© AMERSIL QUARTZ DIVISION « 
CHEMICAL DIVISION « 
INSTRUMENTS AND SYSTEMS DIVISION « IRVINGTON-BAKER REFINING DIVISION ¢« 
* RESEARCH AND DEVELOPMENT DIVISION « H. A. 


DIVISION 





* BAKER DENTAL DIVISION 
HANOVIA LAMP DIVISION « 


BAKER CONTACT DIVISION 
EAST NEWARK INDUSTRIAL CENTER «+ 


WILSON DIVISION. 


PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE - ENGELHARD PROCEDURES RECOVER 
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apowia Hanovia utility model quartz 


LAMP 





i lamp for preliminary determination 
of photochemical reactions 


The Hanovia Utility Model Lamp is a compact, powerful 
laboratory-size ultraviolet lamp of major value for prelimi- 
nary determination of the potential benefits of photo-chemi- 
cal reactions in your own processes. It provides a concen- 
trated source of ultraviolet radiations in the far, middle and 
near regions of the ultraviolet spectrum. It is an excellent 
apparatus for fluorescence determinations by filtered ultra- 
violet (black light). This powerful lamp is also very satis- 
factory for the illumination of optical apertures, for micro- 
scopy, and absorption spectra studies. Other models are 
available for pilot plant operation and for commercial 
production. Send for literature. 


















HANOVIA LAMP DIVISION © 100 CHESTNUT STREET 
NEWARK, N. J. 


ENGELHARD 


Ss: 
Pa ae ae ee OFFICE 


| i 
2. NEW JERS 
eT NEWARK 
ASTOR STREE 


AMERSIL 





QUARTZ 
DIVISION 






look to Amersil for all high purity 
fused quartz requirements. 


Amersil manufactures and fabricates high purity fused 
quartz for ultraviolet transmission applications, laboratory 
ware and production equipment. These products include 
standard apparatus, plain tubing in many intricate fabrica- 
tions, crucibles, trays, cylindrical containers and piping in 
a full range of sizes up to 25” in diameter. Ingots and plates 
are available in general commercial quality as well as in 
special optical grades. Amersil engineers are also prepared 
to assist in developing fused quartz and silica equipment 
for special requirements. Send for literature. 


AMERSIL QUARTZ DIVISION + 685 RAMSEY AVENUE 
HILLSIDE, N. J. 


COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO «+ ENGELHARD INDUSTRIES OF QUEBEC, LTD. MONTREAL + ENGELHARD INDUSTRIES, LTD. LONDON 
* ENGELHARD INDUSTRIES A. G. ZURICH *« ENGELHARD INDUSTRIES PTY., LTD. VICTORIA « SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA 
INDUSTRIE ENGELHARD S. P. A. ROME « ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: ACME TIMBER 
INDUSTRIES LTD. « SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA + AZOPLATE CORPORATION *¢ NUCLEAR CORP. OF AMERICA, U.S.A. 


100% OF ASSAYED PRECIOUS METAL CONTENT -  IRVINGTON-BAKER REFINING DIVISION 
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For complete information on the many features 
of the Hagan Kybernetes Series 2000 data processing unit— 
phone or write for Bulletin MSP-161 
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Hagan Kybernetes” Data Processing Unit Offers... 
ACCURACY * LOW MAINTENANCE ° MANY EXTRAS 


Hagan Kybernetes Series 2000 data processing is an all- 
electronic system for logging, computing and alarm 
scanning. Designed around modular chassis, with similar 
types interchangeable, the system includes lineariza- 
tion, square root extraction, AC to DC conversion, 
multiplication, division and digital alarm comparison. 


Here are some of the unique features of the Series 2000: 


CONTINUOUS ALARM SCANNING—Alarm scan- 
ning does not stop during logging, trend logging or 
visual display of any variables. 


HIGH SPEED A to D CONVERSION—This feature 
allows parallel functions such as computing and inte- 
gration to proceed without interfering with alarm scan- 


ning and logging. 


HIGH RELIABILITY—Modular construction of plug- 
in chassis provides reduced down time and no inven- 
tory problems. 


HIGH ACCURACY-—Simplified design and highest 
quality components provide an overall accuracy of 


+0.1% of full scale. 


PINBOARD PROGRAMMING—Pre-wired pin board 
makes selection of operational characteristics, or chang- 
ing them, extremely simple. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


HAGAN DIVISIONS: CALGON COMPANY—HALL LABORATORIES — BRUNER CORP. 
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HOW IMPORTANT IS 
GOOD FLUID MIXING 
IN YOUR PROCESS? 
REGARDLESS OF HOW SPECIALIZED your particular 


processing needs are, good mixing can be the difference 
between “run of the mill” and maximum yields. 


NETTCO MIXERS ARE PROCESS-RATED for optimum 
performance. Your particular process requirement is 
fully evaluated. And—it costs no more to get the full 


benefit of Nettco’s wealth of agitation technology and 
broad application experience. Then—from design and 
pilot test to full process conditions, standard components 
are precision teamed to provide you with a Nettco mixer to 
meet your most exacting conditions. If good fluid mixing 

is vital to your process, then Nettco Engineered Agitation 
is vital to you! 


PUT NETTCO ENGINEERED AGITATION TO 
WORK FOR YOU. From a full line . . . side drive, tank 
top, portable or tripod and unique continuous pipeline 
mixers, NETTCO can provide the answers to a wide range 
of mixing problems. See your NETTCO representative 
listed in Chemical Engineering Catalog or Refinery 
Catalog, or write for Bulletin 581, NETTCO CORPO. 
RATION, 87 Tileston Street, Everett 49, Mass. 


Gs 
<NETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 


. Paint blending with Nettco tank top mixers on 400 gallon portable tanks. 

. Nettco Flomix® in the continuous recycling of waste product to improve 
yield. 

. Variable speed pilot plant application of Nettco medium speed, propeller 
drive mixer. 

. Raw material batch blending with Nettco side drive mixer to assure 
uniformity. 


. 15 year old Nettco tank top mixer for synthetic rubber production with 
one of first double mechanical seals, 














CHANCES ARE... 
PURECO CO, 


HAS SOLVED 


A PROBLEM 





LIKE YOURS 





TYPICAL APPLICATIONS 


SOHLPMOSHH CORASOAAP ASOT HOPS OSOS AS SOO SO STS 
e INERT GAS — REFRIGERANT — ACTIVE INGREDIENT . 
: Pharmaceuticals Insecticides ° 
© Dyes Resins * 
$ Paint Rubber Trimming : 
e Lacquer Plastics « 
e Packaging Vacuum Traps ° 
© Aerosols Low Temperature Testing e 
2 Purging Tanks and Mains Lyophilizing (low temperature drying) : 
e Inert Pressure Transfer Asbestos Cement Cure * 
© Fumigant Carrier Carbonation ® 
¢ Capsulating PH Control -' 
e Powdering Foam Rubber a 
e@ Flushing Molten Metals Water Treatment * 
2 Foam Plastic Manufacture of Carbonates : 
@eeeeeeeceeoeeeoeoeeoeeeoesoeeoeeseeeeeeeeeeeeeeeee 


Today Pureco CO, is helping to solve many 
industrial problems for researchers and produc- 
tion men everywhere. The applications of CO., 
one of the most versatile of chemicals, are prac- 
tically unlimited. 

If any of the above applications suggest re- 
lated uses in your processing methods, we would 
be pleased to discuss them with you. Our wide 
technical experience in applying CO, in its solid 
(DRY-ICE), gaseous and liquid forms, to in- 
dustrial problems is available to help you. Call 
your Pure Carbonic Representative today. 


Gaia, Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 
150 EAST 42ND STREET, NEW YORK 17, N. Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 


w 
N 
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Etow much does your 
finned tube dollar buy? 






The answer is plenty—particularly when you buy Wolverine Trufin® Type 





S/T, the original, integrally finned tube. 






Wolverine Tube developed this type of tubing and over the past 20 years 





has brought Wolverine Trufin Type S/T to a high degree of perfection. 






Through constant research and testing plus actual “on-the-job” data 






gathered from countless installations, it has proved the many money- 






saving ways in which this extended-surface tubing can help you. 













ot 


FOR EXAMPLE: 











@ Type S/T has more than 2% times e Lighter units require less structural 
as much outside surface area as a support 
comparable piece of plain tube 







t i- 
i Aiteiien: deeldion “iliek” tales eine e Integral fins are unaffected by vi 


BTU’s per foot of tube thus requiring bration, thermal shock, or pressure 
fewer tubes to transfer a given heat variations 
load 







e Interchangeable with plain tube 





e Fewer tubes means smaller shells, 
headers, baffles, etc. 






e Available in complete size ranges 
in copper, copper ailoys, aluminum 





@ Less weight of tube metal to trans- 
fer a given heat load and steel 






Ask your Wolverine sales representative for complete information about 
Wolverine Trufin Type S/T. Write, too, for a free copy of the Trufin 
Design and Cost Comparison Book. 












Your finned tube dollar 
buys more from 


WOLVERINE TUBE 





More for your money . . . in products . . . in services. . . 
in research and development . . . these are the things your 
finned tube dollar buys at Wolverine Tube. 


For example, only from Wolverine Tube can you get the 
benefits of more than 20 years of finned tube manufac- 
turing experience. Wolverine is the original producer 
of this type of tubing — for many years was the sole 
manufacturer. 


Thus, it is only from Wolverine Tube that you can obtain 
truly competent guidance concerning the proper use of 
integrally finned tubing in heat transfer applications. 
From its own research facilities, and from research 
projects carried on in conjunction with the University 
of Michigan, Wolverine has, over the years, compiled 
the industry’s most comprehensive file of finned tube 
knowledge. 


Wolverine makes this information available to you 
through its literature and through its staff of heat transfer 
specialists. These men—members of the Wolverine Field 
Engineering Service — have all undergone intensive 
training in finned tube technology in Wolverine plants, 
and have completed a process heat transfer course con- 
ducted by Dr. Donald Q. Kern, Wolverine consultant. 
Their services are yours at any time—without obligation. 


Next time you specify integrally finned tube, consult 
Wolverine Tube before placing your order. Let Wolver- 
ine’s experience help you obtain maximum value for your 
tubing dollars. 





CALUMET @ HECLA, INC 
CALUMET DIVISION WOLVERINE TUBE 
URANIUM DIVISION @ CNG ¢) eee 
GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION % CALUMET & HECLA, INC. 

to Cooder 17232 Southfield Road 
CALUMET & HECLA OF CANADA LIMITED 

WOLVERINE TUBE DivISION Allen Park, Michi gan 

CANADA VULCANIZER & EQUIPMENT C LTO. 


UNIFIN TUBE DIVISION 
Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


PLANTS iN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 
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Electron micrographs showing 
Micro-Cel grade distinctions. 
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Micro-Cel holds water like a camel! 


Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, absorbs up to 6 times its 
weight in water... remains a free-flowing powder after absorbing triple its weight in liquid. 
4% lbs. bulk to a full cubic foot. Costs only 7 to 8¢ a pound. Surface areas up to 175 sq. m/gr. 
Micro-Cel, available in several grades and offering a wide range of physical properties, may 
provide the cost-cutting answer to your formulating problems. For further information, 


samples and assistance, mail in coupon! en 
JOHNS-MANVILLE JM 


Celite Division 


JOHNS-MANVILLE, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


[] Please send additional data. 


(] Please send free sample of suitable grade of Micro-Cel 





() Have local Sales Engineer contact me. 


Name Position 





Company 





Address 
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STOKES FLAKER leads “triple play’’ 
production at Reichhoid 


Maleic anhydride pellets are produced in a continuous 
operation...from Stokes flaker-to-granulator-to- 
tabletter...at a rate of 1200 Ibs. per hour. 


Reichhold Chemicals, Inc. has simplified the processing 
of a difficult-to-handle material with the installation 
of this Stokes designed processing system. At the 
company’s Elizabeth, N.J. plant, liquid maleic an- 
hydride is pumped from storage tanks into a Stokes 
drum flaker mounted on a platform directly above a 
Stokes tabletting machine. A Stokes oscillating granu- 
lator is suspended in between. 


Continuous Flow—After freezing the liquid and con- 
verting it into a solid, the flaker delivers the material 
directly to the granulator which, in turn, feeds the 
tabletting machine. This “triple play’ production line 


Processing Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


36 


takes advantage of gravity flow and eliminates inter- 
mediate handling—exceptionally important because of 
the corrosive and hygroscopic nature of maleic anhy- 
dride, and the fume problem it presents. 


Flexibility for unusual problems like this is one of the 
features you can count on in all Stokes processing equip- 
ment... including drum flakers and dryers, rotary and 
conical vacuum dryers, vacuum shelf dryers, granu- 
lators, Tornado® mills, single punch and rotary tablet- 
ting machines, vacuum ovens and furnaces, vacuum 
pumps and a wide range of related equipment. You can 
count on top performance and economy too, because 
Stokes design is based on over 50 years of close associa- 
tion with the chemical process industries. Our Labo- 
ratory and Advisory Service can help you on special 
problems. Write or call for full information. 
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WORLD’S LARGEST FAMILY OF 


performance makes the world of difference 





Powell Valves for Chemical and Process Industries 


To meet the demand for new and different valves to All kinds are available—gate, globe, angle, check, ““Y”’, 
control the flow of the constantly increasing number relief, flush bottom tank valves, etc. They are scientific- 
of corrosive fluids, Powell now has valves available in ally designed and ruggedly built for top performance 


the largest selection of pure metals and alloys—alumi- when used in the service for which they are recom- 
num, stainless steel, pure nickel, monel metal, hastelloy mended. Either consult your nearby Powell Valve 
alloys, acid bronzes and many, many others. distributor—or write to us for illustrated literature. 





| Flush Bottom Tank Valye. _ 
~) ~~~ Available in two desigas: 


tank: Fig. 2173—Di 


Fig. 2453 SG-Gate Valve for i : 
into valve. Sizes, 


150 pounds at}500 F. Solid 
\. wedge disc. Also available 
we double wedge disc. 
} 
\ 





| 


j fo 





THE WM. POWELL COMPANY e DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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SARAN LINED PIPE 


5 miles of pipe, 12 years of service 
Saran Lined Pipe keeps process acids flowing! 


When five miles of process piping must carry an unfailing 
flow of highly corrosive acids, thorium salt solutions and 
slurries . .. when frequent flow changes require quick, on-the- 
spot pipeline modifications . . . that’s when the extreme corro- 
sion resistance and easy workability of Saran Lined Pipe 
make this process pipeline a process lifeline. 


Above is one section of the approximately five miles of Saran 
Lined Pipe which carries process chemicals in thorium re- 
covery operations at the American Potash & Chemical Cor- 
poration’s Lindsay Chemical Division plant, West Chicago, 
Illinois. In this process, Saran Lined Pipe is required to carry 
highly corrosive materials: sulphuric acid slurries for ore 
leaching; reacted thorium sulphate solutions and waste 
slurries; concentrated hydrochloric acid, hydrofluoric acid 
slurries. The pipe network has been in constant use since 


1947, and there’s never been a major process shutdown 
because of pipeline failure! 


Equally as important to Lindsay as corrosion resistance are 
the workability and strength of Saran Lined Pipe. The nature 
of the process requires frequent flow changes, meaning fre- 
quent changes in piping. Necessary pipeline modifications 
are done quickly and easily by plant personnel, cutting proc- 
ess downtime to a matter of hours. And high physical strength 
of the pipe minimizes the need for extensive pipe supports! 


Saran Lined Pipe, fittings, valves and pumps are available for 
systems operating from vacuum to 300 psi, from below zero 
to 200°F. They can be cut, fitted and modified easily in the 
field without special equipment. For more information, write 
Saran Lined Pipe Company, 2415 Burdette Ave., Ferndale, 
Michigan, Dept. 2283AK12-29. 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 
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In this Split Wedge Gate 


you can see why it pays to 


Specify JENKINS for 








This picture shows the many points of 
excellence in the design and construction 
of Jenkins Fig. 1327 Split Wedge Stainless 
Steel Gate Valves. Compare them with any 
valve you know. You'll conclude that it’s 
hard to beat Jenkins at making valves, no 
matter what the material. 


But no picture can show the quality of 
the castings .. . the precision machining... 
the rigid inspection and testing that have 
gone into this valve. All of these are as 
important as design and metal alloys in 
assuring long, dependable, economical 
valve service. And, all of them are up to the 
peak standards for which Jenkins has been 
known for almost a century. 


SEND FOR NEW CATALOG of Jenkins 
Stainless Steel Valves. You'll find in it the 
patterns you want, in a choice of alloys 
that satisfy the requirements of practically 
all corrosive services. Also, you'll see that 
these Jenkins valves meet valve industry 
specifications and the high standards estab- 
lished by the leading users of stainless steel 
valves. Jenkins Bros., 100 Park Avenue, 
New York 17, 

























swwwwm——-WHEEL of high strength malleable 
iron designed for firm grip and 
easy operation. 


OKE BUSHING, easily renewable. 
Made of bronze, for ideal thread 
engagement with stainless steel 
spindle, to prevent seizing or gall- 
ing of spindle threads. Bushing of 
stainless steel is optional. 


PINDLE has long thread bearing 
surfaces with correct lead for easy, 
tight closing. Screws into wedge 
carrier, then secured by a stain- 
less steel pin. 

OKE BONNET has liberal space 
between yoke arms for easy ac- 
cess to packing box. Precision 
machined flange face assures uni- 
form contact with gasket for a 

tight body-bonnet joint. 

GLAND consists of two pieces — 
gland flange and gland follower — 
eliminates binding of follower in 
case gland bolts are tightened 
unevenly. 
PACKING of Chevron-type Teflon 
in large packing box prevents leak- 
age. Only a minimum load is re- 
quired on gland, extending service 
life of packing. 

EDGE CARRIER connects wedge 
to spindle and raises or lowers it. 
Husky in size to stand any operat- 
ing strains. 

PLIT WEDGE is the ball-and-socket 
design which automatically adjusts 

to the tapered seating surfaces 
for positive shutoff. The discs, re- 
volving freely in the wedge carrier, 
produce a self-cleaning action on 
Seating surfaces and reduce pos- 
sibility of galling and seizing. 
BODY —Through-port design for 
full, free flow. Ample wall thick- 
ness and good design provide extra 
strength to withstand stresses. End 
flanges conform to M.S.S. specs. 
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VALVES 
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Sold Through Leading Distributors Everywhere 
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JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


Send the new 








O stainless steel 
valve catalog NAME & TITLE 
Oo Have a represent- 
ative call on me COMPANY. 
ADDRESS. 















New AO 
Respirator 
Lasts 
8 to9 Times 
Longer! 























RECOMMENDED for 
exposures to metallic 
mercury vapors and 
particulate in the 
manufacture of indi- 
cating, recording and 
control instruments, 
heat engines, vapor 
lamps, rectifiers and 
chlorine and caustic soda 
by electrolysis. It also is 
recommended where mercury 
is used as a catalyst, as in the 
manufacture of some chemicals, in 
general lab work and in 
pharmaceutical applications. 


American \/ Optical > 


SAFETY PRODUCTS DIVISION 
SOUTHBRIDGE, MASSACHUSETTS 






Protects Against Metallic Mercury 


Always Insist On AO Trademarked Safety Products 4 
Vapors, Dusts and Mists 

The superior filtering efficiency results from the use of iodized 
charcoal as the adsorption agent. Unlike other agents, its effi- 
ciency is unaffected by increased moisture content in the air. The 
charcoal holds the iodine and the iodine holds the mercury vapor 
in the form of mercuric iodide. The filtering elements consist of 
two replaceable cartridges (R88), each cartridge including a partic- 
ulate filter for retention of airborne particulate and a vapor 
adsorbent bed for the elemental mercury vapor. The particulate 
filter is exclusive with American Optical. 

Tests proved;this AO respirator and its filters to be appreciably 


more efficient and to provide up to 9 times the average service life. 


Gi > 
era 











Your nearest AO Safety Products Representative can supply you. 


~ Be Safe For Sure ... With AO SURE-GUARD Respirators 
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The Fluid Energy 





Grinds more products 
to finer particie size 
with greater uniformity 


Superior products that command premium prices are 
produced in the ‘‘Jet-o-mizer’ —the mill that grinds to 
the narrowest classification over the broadest range of 
particle sizes—that produces the highest product 
uniformity—and at a cost that will surprise you. 


We invite you to see what the ‘‘Jet-o-mizer’” can 
accomplish for your product, and to compare the 
results with ANY OTHER FINE GRINDING METHOD! 


@ Produces particles as low as % micron average 
—or “coarse grinds” to —200 mesh—or to any 
in-between size. 

Grinds with NO oversize and MINIMUM under- 

size at the ‘‘coarse” end—or, can produce better 

than 99% below 3 microns! 

© Operates continuously, for any particle size— 

with no rehandling. 

Insures unsurpassed product uniformity by main- 

taining perfectly duplicated processing conditions 

—no batch blending. 

Adjusts for optimum grinding conditions—maxi- 

mum flexibility — greatest range of products. 

Accomplishes other physical or chemical opera- 

tions while grinding—oxidation, reduction, coat- 

ing, dehydration... 

@ Protects product purity—NO pickup of metal 
with ordinary materiais—negligible contamination 
with abrasive materials especially with the use of 
newly developed ceramic and alloy liners. 

@ Available in laboratory sizes and production 
models to 8000# /hr. 

© High product recovery with patented Jet-o-clone 
collectors. 


Jet principle grinds with air or steam as grinding 
fluid—no moving parts—no heat from grinding— 
low maintenance. 


Investigate our record of success in grinding chemicals, 
pigments, minerals, metals, ceramics, drugs, foods, plastics, 
abrasives, carbonaceous materials, insecticides, and 
many others. 


Investigate our facilities for product testing and custom 
grinding. 
Investigate the extra profit possible with “Jet-o-mizing"! 


FLUID ENERGY 
PROCESSING & EQUIPMENT COMPANY 


Richmond & Norris Sts., Philadelphia 25, Pao. 
(Formerly known as the Wheeler-Stephanoff Mill) 
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OUTLET FOR FINISHED 
PRODUCT AND SPENT 


3 K“ CHAMBER 


This is one of a battery of fourteen Fluid Energy Mills in the plant 
of a large talc producer in operation continuously for ten years. 
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Replace Complete 


Trim Without Removing 


Valve From Line! 


Rockwell-built Republic V-10 
valves with Quick-change Trim 
save many hours of downtime 
on severe energy conversion 
applications with pressure drops 


up to 3500 lbs. 


The Republic V-10 angle valve for high-pressure liquid 
or steam regulating services offers unique valve main- 
tenance advantages because of its Quick-change Trim 
construction. 


Quick-change Trim in the V-10 valve makes it possible 
for you to replace the valve seat, inner valve and guide 
in little more time than is required to dismantle and reas- 
semble a bolted joint. No time is required for lapping 
the seating surfaces of the valve, since this is done in 
advance. And you can make this quick trim change in min- 
utes without removing valve from the line. The savings to you 
are considerable in downtime and maintenance expense. 


Republic V-10 Valves are available with either 
welded seat or replaceable seat, in addition to the Quick- 
change Trim design, with bolted or pressure seal bonnets. 
V-10 valve contours are designed to produce not only the 
desired regulating characteristics, but also to reduce erosion 
damage and noise as well. Precise manufacture and long- 
life materials make Republic regulating valves perform 
better, last longer, with less maintenance. For additional 
information, contact your nearest Republic Representa- 
tive, or write to Republic Flow Meters Company, 2240 
Diversey Parkway, Chicago 47, Illinois. In Canada: 
Republic Flow Meters Canada, Ltd., Toronto. Subsidiary 
of Rockwell Manufacturing Company. 


Quick- 

change 

Trim feature 

makes it possible 

REPUBLIC INSTRUMENTS to replace 
AND CONTROLS the seat guide (A), C 

inner valve (B), 


more fine products by and seat (C), 
RO Cc K WwW EL L without removing valve from 
the line. Seat extends to valve 


outlet to prevent body erosion. 








- positioner is designed 









Rockwell- 
Republic 
V-10 
regulating 
valve 

with Type J-1 


for rugged high-pressure 
liquid or steam service. 


















































growing problem in the chemical industry 





Chemico Gas Scrubbers in 415 installations 
Provide 90-99.95% Removal Efficiency 


“It is unpleasant at best, and can be fatal,” is the 
sum-up by at least one expert about air pollution. 
The question generally posed is simply, “What can 
be done about it?” 

The chemical processing industry 7s doing some- 
thing about it. Chemico Venturi gas scrubbers have 
already been installed tor a variety of chemical 
processes. One reason: the extreme adaptability of 
this equipment. 


ADAPTABILITY PAYS DIVIDENDS FOR MOST PROCESSES 


Depending on local conditions, regulations and 
operating requirements, Chemico equipment can be 
tailored to solve a wide variety of pollution control 
problems. Initial installation can be designed to 
meet minimum needs. If experience or changing 
conditions call for increased efficiency, this can be 
achieved to almost any degree with original equip- 
ment by merely increasing the power input. Where 
power costs are a factor, this flexibility feature of 
Chemico scrubbers is an important advantage. 


SIMPLE CONSTRUCTION SAVES MAINTENANCE COSTS 


Design simplicity of Chemico Venturi gas scrubbers 
means that it is possible to utilize materials re- 
sistant to corrosion, abrasion or high temperature. 
This, plus the fact that no critical controls are 
necessary, holds maintenance costs to the barest 
minimum. In addition, the small space requirements 
and complete flexibility of arrangement of Chemico 
Venturi scrubbers permit installation in existing 
plants where space is at a premium. 





TYPICAL INSTALLATIONS 


IRON & STEEL INDUSTRY — 
Gray Iron Cupola; Oxygen Steel Converter; Steel Open Hearth 
Furnace (Scrap); Steel Open Hearth Furnace (Oxygen Lanced); 
Blast Furnace (Iron); Electric Furnace; Rotary Kiln-lron 
Reduction; Crushing & Screening. 


CHEMICAL INDUSTRY — 
Acid-Humidified SO3 (a) Scrub with Water (b) Scrub with 40% 
Acid; Acid Concentrator; Copperas Reasting Kiln; Chloro- 
sulfonic Acid Plant; Dry Ice Plant; Wood Distillation Plant; 
TiC 14 Plant, Ti02 Dryer; Spray Dryers; Flash Dryer; Potassium 
Phosphate; Chemical Incinerator. 


NON-FERROUS METALS INDUSTRY — 
Blast Furnace (Sec. Lead); Reverberatory Lead Furnace; Ajax 
Furnace-Magnesium Alloy; Zinc Sintering; Reverberatory Brass 
Furnace. 


MINERAL PRODUCTS INDUSTRY — 
Lime Kiln; Asphalt Stone Dryer; Cement Kiln; Dolomite Kiln; 
Magnesia Kiln. 


PETROLEUM INDUSTRY — 
Catalytic Reformer; Acid Concentrator; TCC Catalyst Re- 
generator. 


FERTILIZER INDUSTRY — 
Fertilizer Dryer; Superphosphate Den & Mixer. 


PULP & PAPER INDUSTRY — 
Lime Kiln; Black Liquor Recovery Boiler. 


MISCELLANEOUS — 
Pickling Tanks; Boiler Flue Gas; Sodium Disposal Incinerator. 











FULL DETAILS AVAILABLE—For your copy of a new brochure 
giving complete data on Chemico Venturi gas scrubbers or 
for technical assistance on a specific problem, write to the 


address below. 





CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO e DALLAS @ HOUSTON e PORTLAND,ORE. @ TORONTO @ LONDON @ PARIS @ JOHANNESBURG e@ TOKYO 
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KEMP INERT GAS GENERATORS 4 
Girt you F basic ul 


rd 





I Constant analysis is automatic due 
to the exclusive Kemp Carburetor that 
pre-mixes gas and air in precisely the 
ratio you desire . . . maintains it regard- 
less of total demand or pressure fluctua- 
tion in the supply line. 


Easy start-up is yours with Kemp 
Carburetor and external test burner. You 
test the pre-mixed gas-air ratio before it 
enters the combustion chamber. And elec- 
tric ignition gets your Kemp Generator 
off to a time-saving, labor-saving start. 


3 Safety controls effectively end flame- 
out danger. Kemp’s electronic flame fail- 
ure control instantly and automatically 
cuts off gas supply to the carburetor. 
Moisture and combustion chamber pres- 
sure cannot affect this control. 


4 Set it—forget it. Once you've set the 
vernier dial on your Kemp Generator 
you can walk away and forget about it. 
Kemp’s exclusive carburetor keeps your 
exact gas-air ratio coming hour after hour 
—as long as you wish—without further 
checking or manipulation of controls. 


SEE THE MAN FROM KEMP 


He is equipped and qualified to advise 
you on any size and type of generator 
you may require... can also counsel you 
on dryers and compressors for inert or 
nitrogen generation systems and heaters. 
See your C.E.C. Catalog for full listing 
of Kemp representatives in your area or 
check your local telephone book. For 
details on Kemp Inert Gas Generators, 
write for Bulletin I-10. 












NG 
XCLUSIO 


FIRE AND 

















THE C. M. KEMP 
MANUFACTURING COMPANY 
405 E. Oliver St., Baltimore 2, Md. 


It always pays i p a) MP 


OF BALTIMORE 
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another unit In 
Foxboro’s exclusive 100% solid-state 
electronic Consotrol* system 


Simplest 
most 
reliable 
electronic 
recorder 


90 | 8 
at ® 
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yet! 





Foxboro M/64 Electronic Consotrol Recorder 


no amplifiers...no electrical adjustments 


The precision and speed of electronics...plus the sim- 
plicity and reliability previously associated only with 
pneumatics. That's the new Foxboro M/64 electronic 
Consotrol recorder. 

The M/64 uses a powerful magnetic torque motor to 
operate pens directly from a high-level 10-50 ma d-c 
signal. There's no amplification necessary—no slide- 
wire or rebalancing unit. 4-inch vertical strip chart 
gives full-scale readability of records. One and two- 
pen models available for semi-hazardous or non- 
hazardous service. 





The M/64 slides out of its housing like a drawer, 
so all servicing may be done from the front of the 
panel. Yet there is no interruption to recorder opera- 
tion! What's more, zero, span, and linearity care all 
simple mechanical adjustments, so familiar to pneu- 
matic instrument users. 

Write today for Bulletin 21-10. It describes the new 
M/64 Recorder in detail, as well as the many other 
advanced instruments in Foxboro’s complete 100% 
solid-state electronic control system. The Foxboro Com- 


pany, 362 Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF 


ELECTRONIC CONSOTROL INSTRUMENTATION 
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for every function 
in the control loop 


45 









TECHN 









a. 










































































Comparative tests help determine SUSTAINED LOAD TESTS 
J Deformation After 
100 Hr., % 
Load, Temperature, Deg. F. 
Fireclay 6.25 0.30 3.9 - 
: 12.5 0.23 4.3 = 
Studies of hot strength — or the ability = Os | rs | 
to stand up under load at elevated tem- Semi-silica r 825 > 119 ~ 
peratures—are a primary requirement 25 ce 5.03 - F 
in the selection and application of prac- Silica a=. : : fc ee 
tically all refractories. The need for a 29 ~ Fi saehe. 
accurate data becomes all the more im- 50 “ - 0.25 
° ° High-alumina-fireclay 6.25 - 2.8 - 
portant as operations move to higher 12.5 ~ 2.4 we : 
‘ : 25 0.87 7.7 - apis 
and higher temperatures, or where long 50 1.30 99 ef pet 
: ; j Alfrax® ‘K’’ brick 6.25 - +0.20 2.51 
periods of soaking heats are involved. ss - | 3 i ie 
Information available from Carbo- Fs : 025 | OSs 
as rundum includes compressive load tests, Monofrax® H brick | 625 | — - = 
“i covering short duration and sustained 25 - - si 
a periods, to indicate load-carrying capac- Corbotrax® brick [=T. = a 
: ity. Transverse ioad tests also provide a st " 4 
* valuable information — particularly, 50 ~ - 0.78 ee 








for applications where large spans of 
refractory shapes are unsupported or 
must carry a heavy furnace charge. 


Engineering assistance can be given 


























in evaluating the various factors affect- 
ing operation and in applying Carbo- g 
ee | rundum’s refractories to your job. ie 
ce || Please feel free to ask any questions i 
that may occur to you. 3 
ee) HIGH TEMPERATURE, SHORT DURATION LOAD TESTS Comparison of hot strength of various refractories 
eNed held at 3128 F for 1¥2 hrs under load of 25 psi 
Ke, Ww Max. Expan. | Start % shows CARBOFRAX® silicon carbide brick unde- 
is a at Rapid Hold Temp. Linear formed (extreme left) and MULLFRAX® electric : 
eS Temp. Contr] Max. Aver.| Cold Cold furnace mullite. brick (second from left) with "ae 
Seon Retractery oF oF of Contr. Length less than 1.4% contraction. Other samples shown *.5 
pines s are commonly-used refractories in various stages ha! 
24 rae it Mullite brick 2561-2795 | 2867 | 3137 3128] 14.3 | 7.75” of deformation. One on the right failed at 3002F. 
Oar Mullfrax® W brick 2552-2768 | None| 3128 3119] 1.31] 8.943” 
j "ie | Carbofrax® A brick 2534-2714 | 3092 | 3146 3137] 0.78] 8.915” 
[RNS Chrome magnesia ina Write today for : 
: pte brick 2597-2741 | 2975| Crushed at 3002) — “Sheared”’ your free copy of 
i a pot ers none agg ro eo - ers = og “Super Refractories 
. ae ireclay br rushed a - 6” by Carbor ” 
: a | || High alumina brick] 2561-2624 2642|Squashed at 3011) — 6.7” a nop al me 
Silica brick 2795-2903 | None} Crushed sharply at} — | ‘‘Sheared’’ : recht. 77 ‘. 
2948 is H-20, Refractories 
oe Magnesia brick | 2327 2507|Crushed at 2552} — | “‘Sheared’’ Division, Perth is 
ee || Amboy,NewJersey- 





























For engineered refractories, count on CARBORUNDUM® 
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SUCTION 
STROKE 
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DISCHARGE 
STROKE 
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iffing Box Leakage Cost You! 


PULSAFEEDER 
CONTROLLED-VOLUME 
CHEMICAL PUMP 


Many industrial plants, using small capacity 
chemical pumps, are confronted with the com- 
mon problem of stuffing box leakage. Although 
much is done to accommodate for this pump de- 
ficiency, the day-to-day cost of various liquids lost 
through leakage is usually overlooked. 

Normal stuffing box pump leakage is one to 
three drops per stroke. Thinking in terms of cost 
per gallon, consider a simplex stuffing box type 
pump handling phosphoric acid. An average two 
drops per stroke, 50 strokes per minute leakage 
represents a yearly operating loss of $1,240. Such 
costly stuffing box leakage is typical. Yet it can 
be eliminated instantly by installing a Lapp Pul- 
safeeder diaphragm pump. The Pulsafeeder has 
no stuffing box . . . leakage and contamination 
of liquid being pumped is prevented by a hydrau- 
lically balanced diaphragm isolating the liquid 
from the pump’s drive mechanism. Pumping 
speed is constant; variable flow results from var- 
iation in piston-stroke length, controlled manual- 
ly by hand-wheel, or in Auto-Pneumatic models, 
by instrument air pressure responding to any in- 
strument-measurable processing variable. Pulsa- 
feeder capacities range from 585 ML per hour up 
to 24 gpm maximum flow and pressures from 
minus atmospheric to 6800 psig. 


WRITE FOR BULLETIN 59 = containing typ- 
ical applications, flow charts, description and 
specification of models of various capacities and 
constructions, also special leakage chart. Lapp 
Insulator Co., Inc., Process Equipment Division, 
3615 Poplar St., Le Roy, New York. 
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Anaconda Vibration Eliminator, 1¥2‘‘ |.D. x 17°, installed in liquid fill line of a 9000-gallon liquid oxygen tank installed in a boxcar by Lox Equipment Co. 


When -297°F LOX hits the piping, standard Anaconda 
tin bronze flexible connectors absorb the shock 


Flexible metal hose connections used to absorb thermal con- 
traction and shock in piping carrying liquefied gases vary 
widely in size, material and design. Anaconda makes assem- 
blies in stainless steel up to 14 inches I.D. for LOX lines in 
missile ground handling equipment—and other special con- 
nectors and hoses in a variety of metals down to ¥ inch I.D. 


But there are many places where standard Anaconda flex- 
ible metal hose assemblies of tin bronze can do a job depend- 
ably and with economy. Lox Equipment Co., Oakland, Cal., 
makes unfired pressure vessels to hold liquefied gases. To pro- 
tect valves and piping from stresses set up when liquid oxygen 
at —297°F or liquid nitrogen at -320°F, begins to flow, the 
company has found standard Anaconda Vibration Eliminators 
highly satisfactory. These flexible connectors designed for 
damping vibration in rigid piping of refrigeration systems 
have the physical properties needed—the high strength, tough- 
ness, and fatigue resistance inherent in tin bronze. In fact, 
these properties are greater at very low temperatures—tensile 
and yield strength of copper and copper alloys are materially 
higher at —300°F than at room temperature. Working pressure 
of 60 psi is no problem, as standard VE’s are designed for 
applications up to 300 psi—in some sizes up to 500 psi. 


FREE TECHNICAL SERVICE. Anaconda Metal Hose specialists are 


constantly working with design engineers on flexible connec- 
tors and hose to meet new problems. They may recommend a 
standard unit or help in the design of a special unit. For in- 
formation on standard units or engineering assistance, write: 
Anaconda Metal Hose Division, The American Brass Com- 
pany, Waterbury 20, Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. 


ANACONDA 


METAL HOSE 















DAMAGE-RESISTING. Acme 
thread. If you've struggled with 
“banged-up” threads, you'll 
appreciate this feature, It’s al- 


take off tanks for installation, in- 
spection or maintenance, 












EASY TO ADD pushbuttons or 
selector switches with easy-to- 
buy, easy-to-use ‘‘off-the-shelf’’ 
parts kits. 


Tey 
















REAL PROTECTION against 
rain, dust, dirt and weather be- 
cause male threads on collar 
section engage female threads 






INCREASED WIRING SPACE 
and through-feed conduit en- 
trances for horizontal tap-offs. 


EASY TO INSTALL « ‘Slide and 
Hook” mounting arrangement 
takes the hard work out of the 
installation job. Diagram below 
shows how. - 





STRONG and LIGHTWEIGHT 
The complete enclosure is cast 
aluminum. 





G4, SIZES For STARTERS SIZE 0 THROUGH 5 


CLASS I, GROUP C and D « CLASS Ii, GROUP E, F, and G 


The new SPIN TOP enclosure is available from your Square D 
Distributor in three ways—complete device, enclosure only, 
or components only...for reversing and non-reversing across- 
the-line starters and combination starters. And for combina- 
tion and non-combination two-speed starters. 





BREAKER 










HOOK 
MOUNTING 


GUIDE RAIL 


MOUNTING 
FRAME 


STARTER 





Square D Company, 4041 North Richards St., Milwaukee 12, Wis. 


SQUARE J) COMPANY 
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wherever electricity is distributed and controlled 


Wile FOR BULLETIN 9990 SLIDE and HOOK MOUNTING 

















RODNEY HUNT MACHINE CO., Process Equipment Division, 


G8 





10 VALE STREET, ORANGE, MASS. 





RODNEY HUNT TURBA-FILM PROCESSORS 
SOLVE COMPLEX PROBLEMS IN MANY APPLICATIONS 


Manufacturers of chemicals, 


foods, pharmaceuticals and many other products 


have found in the Rodney Hunt mechanically aided thin-film processors a simplified 
solution to complex problems in concentration, deaeration, distillation, evapora- 


tion, homogenization and other processes. In one pass—continuously and rapidly . 


—the Turba-Film Processor provides heat and mass transfer for processing liquids 
and slurries. Since product quality can be checked continuously and controlled 
instantly, production errors and costly re-runs of reject material are eliminated. 


HOW THE TURBA-FILM PROCESSOR WORKS. The feed stream enters the TURBA- 
FILM PROCESSOR at the top of the thermal section shown in Fig. A. The high 
speed rotor blades force ail of the feed against the inner shell surface by centrifugal 
force and simultaneously form descending fillets of liquid product on the leading 





Figure A 
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edge of each rotor blade as illustrated in 
Fig. B. The fillets rotate with the blade 
movement, imparting compressive and 
rotational forces against the film of liquid 
at the heat transfer surface of the inner 
shell, forcing the film to combine with 
the fillets. The product material at the 
shell wall normally possesses a boundary- 
layer flow distribution but the design of 
the rotor blades makes the “effective” 
thickness of this product film consider- 
ably less than the clearance between the 
rotor blades and the shell wall. The fluid 
which would normally reside at the shell 
surface thus descends as a component of 
the fillets, traveling through the entire 
thermal section in a very short and pre- 
cisely controlled period of time... fre- 
quently as little as a few seconds. 


Where an application involves vapor- 
liquid equilibrium such as occurs in mass 
transfer operations of concentration, 
dehydration, deodorization, evaporation, 
heterogeneous reaction, absorption, 
stripping or distillation, a highly active 
interface is established at the surface of 
the fillets where the liquid and vapor 
phases are in contact. This dynamic 
activity greatly implements the transfer 
of material from one:phase to the other. 
The vapor or gas passes upward in 
counterflow through the thermal section 
to the separator from which entrained 


r 





material may be refluxed or recycled to 
the thermal section with maximum 
utilization of heat and mass transfer 
potentials. 
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HOFFMAN-LA ROCHE ADDS ANOTHER TURBA-FILM PROCESSOR 


The well-known pharmaceutical manufac- 
turer, Hoffman-La Roche, has been using 
Rodney Hunt Turba-Film Processors to 
concentrate dissolved heat-sensitive sub- 
stances since 1954. Within the past year 
additional equipment, including a larger 
Turba-Film Processor, has been installed 
for the improvement of manufacturing proc- 
esses at their plant in Nutley, New Jersey. 
In reference to the earlier installation, the 
company has stated: “We have been using 
several Rodney Hunt Turba-Film Proces- 
sors for the concentration of solutions con- 


taining heat-sensitive pharmaceutical 
products. Due to their special design, the 
Turba-Film Processors show excellent per- 
formance and are superior to conventional 
evaporators. Evaporation takes place 
rapidly with only brief contact of the heat- 
sensitive material with the heating area. 
Exposure to heat also is more uniform than 
in other evaporator designs, due to forced 
circulation in the form of an even film of 
liquid. Decomposition through overheating 
is avoided and the quality of the product, 
therefore, is excellent.” 
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Next firm to move into 
West’s trona fields is likely 
to be Stauffer. If company 
can work out lease ar- 
rangements for 5,000 acres 
of Federal land at Green 
River, Wyo., it will build 
$20-million soda-ash-from- 
trona plant there. 


Beryllium will be used as 
fuel-element cladding in 
Britain’s future atomic re- 
actors. Though stainless 
looked as if it would be 
named for job, beryllium 
won out because of supe- 
rior fatigue properties un- 
der irradiation. 


Universal Oil Products 
claims to have a catalytic 
muffler that reduces smog- 
forming auto exhaust to 
recommended limits. Unit 
can be fitted to any car, 
would cost about $50 more 
than conventional muffler. 


Japanese firm Sekisui goes 
into mass _ production— 
2,000 units/mo.—of plastic 
houses later this year. 
Units use vinyl chloride, 
polystyrene and polyester. 


Centrifuging aims at U-enrichment job 


Gas centrifuging as a uranium enrich- 
ment technique—under development in West 
Germany’s Bonn University for the past few 
years (Chementator, July 1957, p. 144)—is now 
making a serious bid to win a commercial spot 
in the U.S. atomic energy business. 

Thor-Westcliffe Development (Santa Fe, 
N. M.) has negotiated an exclusive North 
American license for the process from Univer- 
sity of Bonn, is now having seven gas centri- 
fuges built at the University for delivery later 
this year. Company intends to set up a 35-lb./ 
day pilot plant in Pittsburg, Kan., to test the 
commercial feasibility of gas centrifuging 
with an eye towards building a 50-ton/yr. 
uranium-enrichment plant in 1961. 

Company’s plans call for purchasing 
U,;0s, having it converted to uranium hexa- 
fluoride by Allied Chemical at its new feed 
plant in Metropolis, Ill. Then T-W’s gas cen- 
trifuging plant would produce 2-2.5% -enriched 
UF, product for marketing to a uranium-fuel 
maker. (Spencer Chemical, with a new U-fuel 
plant virtually next door to T-W in Pittsburg, 
would make a logical first customer.) 

Centrifuges to be used measure 16 in. dia. 
by 80 in. high, rotate at peripheral speed of 
about 1,320 ft./sec. which works out to be just 
about 18,000 rpm. Machines accomplish the 
2 to 2.5% enrichment by separating U-235 
hexafluoride from U-238 isotope. 

Currently gaseous diffusion is firmly en- 
trenched in the U.S. as the best route to all 
uranium enrichment. But, claims T-W, the 
centrifuging approach is significantly more 
economical for the manufacture of low-enrich- 
ment—up to 5%—product. Principal savings 
are in power costs, reportedly 10-12% lower 
than gas diffusion. For making material of 
over 5% enrichment, T-W acknowledges, gas 
centrifuging can’t compete with gas diffusion. 

T-W isn’t alone in this view. AEC has 
expressed interest by offering T-W a no-cost 
contract for exchange of unclassified gas-cen- 





















Photo shows Feraloy Condulet 
conduit fitting after several 
years exposure to hydro- 
chloric acid. Note extreme 
deterioration of conduit. 





CROUSE/HINDS 


Condulet 


the one complete line 
for corrosive locations 





RESISTS chemical and 


galvanic corrosion 


RESISTS acids, alkalis, salts 


RESISTS varying concentrations 
and temperatures of corrosive 
liquids, vapors, gases, dusts 


Corrosion problems would be simple if there 
were a single material which would resist all 
corrosive substances. 

Since there is not, Crouse-Hinds provides elec- 
trical equipment in four materials which offer a 
selection to meet virtually every known corrosion 
problem... 


FERALOY® features the desirable characteristics of cast iron: strength, 
corrosion resistance, versatility, adaptability, economy. Plated with 
zinc and cadmium, Feraloy Condulets will combat most corrosive 
elements. 

ALUMINUM ALLOY develops its own self-repairing oxide film which 
resists a number of corrosive conditions. Copper-free Aluminum 
Alloy Condulets effectively resist galvanic corrosion. 
PLAST-A-COAT, a polyvinyl chloride, is a resilient coating which 
withstands abrasion and repels corrosion from caustics, alkalis and 
heavy mineral acids. Tough, non-peeling, it also acts as an insulator. 
SILICON BRONZE, when all other materials fail, can be furnished 
for the most extreme corrosion problems. Counteracts virtually all 
alkalis as well as salt water, sulfur gases, etc. 
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NEW YORK Crouse/Hinds 
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information on 


Condulets for 








Corrosive Locations. 





Offices: Atlanta, Baron Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, 
Corpus Christi, Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, 
New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Louis, St. Pau!, 
Salt Lake City, San Francisco, Seattle, Tulsa, Washing Resident Rep i Albany, Balti 
Reading, Pa., Richmond, Va. 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
Crovse-Hinds Instrument Company, Inc., Silver Spring, Md. 
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trifuging know-how. And Commission has 
initiated a $300,000 study program at Virginia 
University, also has asked General Electric to 
make evaluations of gas centrifuging. 


Engineers stepping up drive for unity 


With somewhat envious glances east at 
the professional prestige that groups such as 
American Medical Assn. and American Bar 
Assn. have built up for their memberships, 
engineers are quickening their drive for a 
single, unified engineering organization. 

A significant move in this direction was 
taken late last month at the annual meeting 
of Engineers Joint Council with the proposal 
to merge EJC and i'ngineers’ Council for Pro- 
fessional Development, thus creating an 
American Engineers’ Assn. Though not the 
first time such a merger has been suggested, 
the current proposal has won uncommonly 
widespread support from the ten constituent 
societies—including American Institute of 
Chemical Engineers—that make up EJC and 
ECPD. By latest (FE count, all but American 
Society of Mechanical Engineers and Amer- 
ican Institute of Electrical Engineers are be- 
hind the merger. And there are strong indi- 
ations that ASME will back the move, so put 
formation of AEA across by late this year or 
early next. 

One weakness in the merger plan noted by 
some observers is that, though invited, the 
influential National Society of Professional 
Engineers has declined to come in under an 
AEA umbrella. Too, another question being 
raised is whether or not an AEA-type group 
could obtain the non-profit-association tax 
status required by the constituent societies. 

But, most observers feel, whatever the 
immediate problems, they can not long stand 
in the way of the growing desire on the part 
of engineers for a strong organization to speak 
out with a unified voice for the engineering 
profession. If this desire can’t be satisfied by 
an AEA-type group, advocates of professional 
unionism believe that it can be satisfied by a 
national professional engineering union such 
as the Engineers & Scientists of America. 

As ESA official Dan Hendricks views it, 
“The engineering profession can be likened to 
a supercooled liquid longing for the right seed 
crystal to solidify it. Maybe the right seed is 
an AEA organization; maybe it’s a profes- 
sional union. But whatever it is, it must and 
will be found in the very near future.” 
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New direct-reduction route to iron 


Add one more competitor to the host of 
flowsheets vying to produce iron without using 
a blast furnace. It’s the virtually unknown 
Taylor direct-reduction process, invented by 
Ohio consultant Charlton Taylor, now, CE 
learns, to be given a chance to prove its worth 
by Western Steel (Cheyenne, Wyo.) in a 
$145,000, 2-ton/hr. prototype plant. Facility 
will probably be located somewhere in the 
Cheyenne-Laramie area and make _ iron 
for powder-metallurgy applications. If it 
proves out, a 250-ton/day plant is in the cards. 

In the Taylor route, hydrogen serves as 
the reducing agent as it does in the recently 
commercialized H-Iron process (Chem. Eng., 
Feb. 8, p. 96). But unlike the 500-psi. fluid- 
bed H-Iron process, new route employs a 
patent-applied-for oscillating furnace that op- 
erates at relatively low pressures. 

Pulverized iron ore is charged to the elec- 
trically heated furnace and the unit sealed. 
After a 20-min. preheating cycle at 1,200 F. 
to drive off volatiles, hydrogen is introduced. 
As furnace oscillates through 360 deg. on a 
2-min. cycle, stationary fins assure intimate 
mixing between ore and H.» at about 750 F. 
Every 5 min. an exhaust valve automatically 
opens and fresh H.» is charged. After reduc- 
tion is complete, quench gas is blown through 
the furnace to render iron powder nonpyro- 
phoric. Complete reduction cycle reportedly 
takes only 1 hr. compared with 3-6 hr. for most 
direct reduction routes. 


Rayon: What’s in a name? 


Virtually on the eve (Mar. 3) that Fed- 
eral Trade Commission’s Textile Fiber Prod- 
ucts Identification Act becomes effective, Cour- 
taulds (Ala.) Ine. is making a bid to block 
classification of its cross-linked cellulosic 
fibers—Corval and Topel—as rayons. Out- 
come of the action could have meaning for the 
increasingly large proportion of the chemical 
industry whose products are directly aimed at 
consumer markets. 

Reason: Courtaulds believes—in harmony 
with most rayon makers—that products 
greatly at the mercy of the popular image 
conjured up by generic names (as synthetic 
fibers) ought to be named on the basis of end 
product properties or their direct antecedent, 


(Continued on page 56) 
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A new centrifugal Liquid-Solids blender has evolved from 
P-K’s patented “Twin-Shell” design. It blends never-before- 
practical combinations of liquids and solids! It reduces con- 
ventional blending operations to a single step! 

For new combinations of liquids and solids, this amazing 
blender offers untold advantages. Applications are limited 
only by imagination. They range from chemical reactions 
to coating very light solids such as cork, to producing all 
types of controlled granulations from fine to coarse. 

In conventional applications, the one-step P-K Liquid- 
Solids blender often eliminates two and three separate 
stages of biending, pulverizing and screening. It replaces 
a multiplicity of equipment. It reduces equipment invest- 





P-K LIQUID-SOLIDS 
BLENDER AT UNIVERSAL 
CLAY PRODUCTS CO. 





ment and materials handling costs. 

P-K Liquid-Solids units blend from 2% 
weight to whatever percentage solids can absorb and still } 
remain a solid. Blending requires minutes, not hours. It 
involves four simple actions: 1) Dry Solids are charged to } 
about 65% of shell volume. 2) Solids are tumbled and | 
aerated to break up agglomerates. 3) Atomized liquid is 
dispersed through patented centrifugal spray discs. 4) Prod- 
uct is discharged from the bottom of the blender. 

All surfaces of the blender are freely accessible. The 
Liquid-Feed bar is easily removed. These features speed 
cleaning and safeguard against contamination. Sizes range 
from laboratory models to 50 cu. ft. capacity. 
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CUTS MIXING TIME 20% 
REDUCES INVESTMENT 50% 






FREE PRE-TEST OFFER. You can preview blending 


py } economies at our Laboratory. Pre-testing predicts savings 





jin processing and handling and realistically demonstrates 
the unique performance of the P-K Twin-Shell ‘blender. 
| Our pre-test facilities for blenders—and also for P-K 
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Vacuum Tumble Dryers—are at your disposal. Send or 
bring your test materials. For complete information call 
(Stroudsburg-Hamilton 1-7500) or write George Sweitzer 
at our East Stroudsburg Headquarters, 1510 Hanson St. 


* Patented 


Patterson @®) Kelley 


Chemical and Process Equipment Division, East Stroudsburg, Pa. 
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molecular structure. FTC, however, chooses 
to use chemical composition as a basis. 

To FTC, rayon is any fiber formed from 
regenerated cellulose with less than 15% by 
weight of chemically combined substituents. 
Courtaulds’ fibers are both produced from cel- 
lulose combined with other compounds in such 
a way that cellulose chains are cross linked. 
This structure is said to make fibers chem- 
ically and physically different from other 
cellulosic fibers. A good bit of merchandising 
money has already gone into emphasizing this 
difference. Courtaulds now wants to further 
stress it by using the generic name “licron” 
instead of rayon. 

Another point of imminent conflict is 
represented by the new cellulosic fiber Zantrel 
(Chementator, Sept. 7, 1959, p. 65), which Hart- 
ford Fibres will start producing in the U.S. 
this summer. Company has been marketing 
imported material and, in December, applied 
to FTC for the generic name, “polynosic.” 
Product, though not cross linked, has proper- 
ties described as radically different from rayon. 

Also likely to head into battle with FTC 
over generic names are three experimental 
cellulosic fibers designed to compete with cot- 
ton: Amrican Enka’s Fiber 500, American Vis- 
cose’s Fiber 40 and Courtaulds’ SM27. Hart- 
ford surmises that they too would have a tech- 
nical claim on its polynosic name. 


Tetramethyl lead eyed as octane booster 


Refiners and motor-fuel-additive makers 
are earnestly studying tetramethyl lead for 
use as an octane booster. And their pro or 
con decision on commercial TML production, 
expected in the weeks ahead, is sure to have 
far-reaching impact. 

For refiners, large-scale TML production 
could mean that such costly octane-boosting 
processes as isomerization wouldn’t be needed. 
For additive makers, it would mean competi- 
tion for tetraethyl lead from a material that, 
under optimum conditions, gives 2-6 more oc- 
tane numbers per weight of lead used. 

Stepped-up interest in TML is result of 
Socony Mobil’s recent patent application on 
use of TML in highly aromatic gasolines, and 
its submission of latest lab and market find- 
ings to Ethyl and Du Pont for cost estimates 
on commercial TML production. Preliminary 
results: Though it costs more to make TML, 
only 2.05 ec. TML is needed to give same 
weight of lead as 3.0 cc. TEL. 


New feed, route, structure for epoxies 


Unusual in raw-material source, manufac- 
turing and chemical structure, a new family 
of epoxy resins introduced last month by Food 
Machinery & Chemical claims to combine tra- 
ditional excellencies of its forbears with new 
flexibility and economies of use. In many 
applications, these resins, called Oxirons, are 
expected to bridge the gap between low cost 
of materials such as polyesters and the supe- 
rior properties of high-cost epoxies. 

Resins are epoxidized olefins, rather than 
epichlorhydrin-bisphenol condensates as are 
most commercial epoxies. They retain un- 
saturation, are noncyclic and don’t incorporate 
aromatic groups. This sets them apart from 
products of firms such as Union Carbide 
Chemical, Dow, Koppers and Borden, which 
also depart from conventional structure. 
UCC’s products are saturated epoxy monom- 
ers based on peracetic acid and, for example, 
cyclohexane; Borden’s are resorcinol-based ; 
Koppers and Dow have novolak-based prod- 
ucts. 

Compared to the two usually available, 
Oxirons offer 5 or more epoxy reaction sites. 
Open, unsaturated molecular structure means 
more varied reactivity, wider applicability. 
Too, new resins allow use of relatively low- 
cost curing agents in fairly high proportions. 
As a result, cost of cured finished product is 
potentially lower than comparable costs of 
older epoxies. And, partly because they lack 
aryl constituents, uncured resin is about 20% 
lighter than conventional epoxies. Density of 
cured resin is considerably less, strength-to- 
weight ratios are superior and the material 
goes farther, FMC maintains. 

FMC’s manufacturing process, based on 
developments of its Becco Div., eliminates use 
of preformed acids such as peracetic. An 
in-situ. epoxidation, it involves use of con- 
trolled molar ratio of acetic acid to hydrogen 
peroxide in the presence of a catalyst. Per- 
acetic acid is formed and simultaneously re- 
acts with unsaturates present. In FMC’s case, 
unsaturates are butadiene or other compounds 
with ability to endow end product epoxy with 
residual unsaturation. 


Thermofor percolation wins first jobs 


Socony Mobil’s Thermofor continuous per- 
colation process—in which liquids are decolor- 
ized by passing through a partially expanded 
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Spray dryer—Multi-story unit provides flash drying under controlled con- 
ditions for high purity chemicals at General Chemical’s Baker & Adamson 





Works, Marcus Hook, Pa. 










Rotary vacuum dryer—used for heat 
sensitive chemicals which must be 
dried at low temperatures. 


Tray dryers—used to remove moisture 
from small batches of “custom-made” 
reagent chemicals. 






Rotary atmospheric dryer—of special 
alloy steel, for uniform drying of large 
quantities of fine chemicals. 


WHEN IT COMES TO “CUSTOM-MADE” CHEMICALS, 


Reason ... B&A has the long ex- 
perience, the skills and the modern 
equipment needed. 

For example, the 4 dryers pic- 
tured here are typical of the many 
kinds of specialized equipment 
found at General Chemical’s Baker 
& Adamson Works in Marcus Hook, 
Pennsylvania. They are used to 
custom-make many new and spe- 


® 
BAKER & ADAMSON 
Fine Chemicals 





COME TO B«A’! 


cial chemicals to customers’ require- 
ments, as well as to produce B&A’s 
own line of fine chemicals. They ex- 
plain in part why leading companies 
in many chemical processing fields 
regularly call on B&A’s “custom- 
made” chemical service. 

So remember! By calling on B&A’s 
‘custom-made’ chemical service 
you'll avoid many problems and save 


llied 


hemical 
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money in plant and equipment. 
You'll use your own facilities to 
best advantage — while B&A meets 
your special production require- 
ments exactly with prompt, depend- 
able deliveries. 

For a confidential discussion of 
your special chemical needs and how 
we can serve you, phone or write 
your nearest B&A office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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moving bed of granular adsorbent—has hit 
the commercialization trail. 

First milestone: Western Petrochemical, 
which has named Socony’s flowsheet to the 
job of decolorizing petroleum waxes in a new 
200-bbl./day wax-bleaching plant in Chanute, 
Kan., due on stream within the next few 
weeks. Next commercial applications are 
coming up in the sugar industry. Spreckles 
Sugar Co. at San Francisco and an unidentified 
sugar company on the East Coast have Ther- 
mofor plants coming on stream for decolorizing 
sugar. 

To win the Western Petrochem job, 
Thermofor had to beat out such well-estab- 
lished processes as the conventional static-bed 
route used in hundreds of wax-bleaching 
plants around the world. It turned the trick, 
reports general contractor Litwin Engineering 
(Wichita, Kan.), on the basis of (1) 25-35% 
lower capital investment, (2) 30-40% lower 
operating costs and (3) higher product quality 
(e.g., 18-20 Saybolt color product). 

In process, deoiled heated wax is pumped 
upward through Thermofor percolator against 
a descending, partially expanded bed of baux- 
ite adsorbent. Decolorized wax passes to a 
vacuum deodorizer; spent bauxite is jetted 
from bottom of percolator to a wash tower. 
There wax is stripped from adsorbent by 
naphtha. After drying to remove naphtha, 
bauxite goes to a kiln regenerator from where 
it’s recycled to the percolator. 





Today’s embryonic developments which have 
special significance for chemical engineers 


® Electrowin tungsten from scheelite? 


Technically, tungsten of 99.7-99.9% pur- 
ity can be won from impure scheelite (CaWO,) 
thanks to a new electrolytic process developed 
at the Bureau of Mines’ Reno, Nev., station. 
But the question now being raised by metals 
men as they pore over BuMines’ just-released 
report on the process is: Can it be won 
economically ? 

Problem with scheelite ore has been that 
molybdenum which it contains must be re- 
moved by an expensive process to give ac- 
ceptable tungsten yields. Consequently, most 
tungsten producers have, preferred buying 





slightly more expensive wolframite, (Fe, Mn) 
WO,, which contains no molybdenum, and put- 
ting it through a six-step process to produce 
pure tungsten metal. Now industry hopes 
that the new one-step BuMines process will 
turn out to be cheaper than either of these 
alternatives. 

In process, scheelite is dissolved in a fused 
alkali, phosphate or borate bath with sodium 
chloride added to flux the CaO and increase 
bath fluidity. Optimum bath temperature 
varies from 1,740-1,920 F., current density 
ranges fromi 9-53 amp./sq. ft. Power consump- 
tion averages 1-2 kwh./lb. tungsten produced. 
Electrolysis units investigated were externally 
heated graphite or silicon nitride cells with 
graphite, tungsten or steel electrodes. 


® Tiny ray probe for process control 


Process control via measurement of radio- 
activity gains greater commercial potential 
with the development by Hughes Aircraft 
(Los Angeles) of a pinhead-size, solid-state 
radiation detector. Touted as revolutionary 
in the field of radiation detection—long en- 
cumbered with elaborate and expensive probes 
—new device reportedly performs tasks of de- 
tecting and measuring protons, electrons and 
alpha particles with greater speed (1,000 
times faster), safety, effectiveness, simplicity 
and lower cost than instruments now in use. 

Similar to a rectifier, detector consists of 
highly purified silicon crystal that has been 
“doped” by diffusing small amounts of boron 
and phosphorus into its lattices to form a 
positive-negative junction. Use of high-purity 
silicon and exceptionally fine tolerances in ob- 
taining the junction widens radiation-sensitive 
region of the unit. 

Unit runs with little or no external volt- 
age (instruments now in use call for about 
1,000 v.), gives linearly proportional readings. 
Hughes’ scientists estimate cost, on small- 
scale production run, at about $10/crystal. 
Expected mass production should lower this 
figure substantially, they believe. 

Chemical engineering research now using 
radioactive isotopes as tracers will reap im- 
mediate benefits because device’s increased 
sensitivity allows a reduction in quantity of 
radioactive material needed. Other possible 
applications include fluid flow, level control, 
thickening operations. 


For more on DEVELOPMENTS.......... 60 
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Included among our many solvent services 
we have an Odor Panel of experts in each 
Esso refinery and research establish- 
ment: Every group is dedicatéd to the 
continuing improvement program for/ 
Esso Solvents. 


J OS 
<ED om 4 SC. 9 
=> SS Gaon 
@ 


= Wy) wy iv. v 
Ze ' 4 























7 of fice. And tell em Nosey sent you! 








y/ : ‘ 
* 
1 
~s, 
) 


- 
1} nae 














PETROLEUM SOLVENTS 


ESSO STANDARD, 


Division of Humble Oil & Refining Company, 
5 West 5ist Street, New York 19, New York 











In Industry after Industry...“ESSO RESEARCH works wonders with oil” 
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Safety Lags New Technology 


Recent explosions suggest present safety practices 
don’t meet advancing technology’s needs. 


One aftermath of the Rose- 
burg, Ore., disaster—in which a 
truck carrying an ammonium 
nitrate blasting agent exploded 
last summer, killing 13 persons, 
injuring 125 others and causing 
over $9 million worth of damage 
—may be stiffer regulations gov- 
erning the transportation of ex- 
plosives. National Board of Fire 
Underwriters, which completed 
a detailed investigation of the 
catastrophe last month, has 
called for “the bolstering of 
present regulations by the adop- 
tion of more complete safety 
codes with strict enforcement by 
state and local authorities.” 

The move underscores a 
mounting concern in the chem- 
ical process industries that the 
immense advances in technology 
during the last few years may be 
swiftly and dangerously outmod- 
ing industries’ present safety 
practices. Fertilizer-grade am- 
monium nitrate is a case in point. 
For a long time this material 
wasn’t known to be explosive; 
in fact, some industry observers 
note, “the belief existed that 
it simply couldn’t be exploded no 
matter how hard one tried.” De- 
velopment of ammonium nitrate 
type blasting agents (now used 
extensively in coal mining, for 
example) and such infamous 
disasters as that at Texas City 
and Roseburg quickly altered 
this view. But, believes the Un- 
derwriters’ Board, there still 
isn’t a great enough recognition 
on the part of industry of the 
fact that ammonium nitrate con- 
taining agents, in the presence 
of even a minor fire, can trigger 
a devastating blast. New and 
more rigorous safety codes, and 
better utilization and enforce- 


ment of existing ones are re- 
quired, say the Underwriters. 

Another area in which tech- 
nological advances seem to be 
outstripping the efficacy of cur- 
rent safety practices, industry 
observers caution, is in the proc- 
essing of rocket propellants. In 
the last few months alone, there 
have been explosions in such fa- 
cilities. Hercules Powder had an 
explosion at its Kenvil, N. J., 
rocket plant that killed two em- 
ployees and destroyed three 
buildings; Thiokol Chemical ex- 
perienced a $1l-million blast at 
the Longhorn Ordnance Works 
(Marshall, Tex.), which it op- 
erates for the Army making solid 
rocket propellants; and Aerojet 
General was a victim of an ex- 
plosion that took the life of one 
person and injured another at 
Sacramento, Calif. And other 
new chemical operations are 
being plagued by blasts. Witness 
the recent $200,000-blast at Oro- 
nite Chemical’s lube oil additive 
facility in Oak Point, La., that 
killed two and injured three; and 
last month’s explosion in the de- 
hydrogenation section of Texas 
Butadiene & Chemical’s_ buta- 
diene and aviation gasoline plant 
at Channelview, Tex. 


Two Winners, No Losers 
In Plastics Record 


Partisans of vinyl and of poly- 
ethylene in the “first billion-lb./ 
yr. plastic” derby will have to 
settle for a tie. Spiting myriad 
predictions of victory for one or 
the other in recent years, they 
both crossed the line in 1959: 
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polyethylene, 1.2 billion; vinyls, 
1.1 billion. 

A year that could sweep in 
two such winners also did hand- 
somely by the field. Society of 
the Plastics Industry reports 
value of plastics products at $3 
billion compared with $2.5 in 
1958. Representing a 20% in- 
crease, it far exceeds original 
expectations of 10%. SPI esti- 
mates that production for 1960 
will be up 15%. Planned plant 
expansion will be 25% above that 
of 1959. 


More Firms See Gain 
In Equipment Leasing 


Add one more company to the 
list of firms offering to lease 
equipment to the chemical proc- 
ess industries: Lease Plan In- 
ternational has formed LPI 
Leasing Corp. to handle non- 
mobile equipment such as pro- 
duction machinery, air condi- 
tioners and computers. New 
company says it has already re- 
ceived contracts totaling $500,- 
000. 

LPI Leasing swells the grow- 
ing ranks of companies anxious 
to lease equipment to chemical 
manufacturers. Among other 
firms to move into the equip- 
ment leasing business within 
the past few months are Tish- 
man Realty and Nationwide 
Leasing. This rush of activity 
has prompted some strong com- 
ments around the industry on 
the merits and disadvantages of 
leasing production equipment. 
To summarize the arguments: 
Leasing allows a company to ex- 
pand its physical plant without 
a large capital outlay and is 
especially valuable when a firm 
is short of both cash and credit. 
However, leasing costs a com- 
pany more in the long run. As 
one chemical manufacturer 
says, ‘When money is available 
for equipment purchase, leasing 
just doesn’t pay off.” 
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New Details Round Out Liquid Hy» Story 


Just revealed are additional facts about the 


development of facilities to produce liquid hydrogen which will 


drive U. S. rockets on journeys into outer space. 


Now that tight government 
security wraps have loosened, 
plants and processes for making 
liquid hydrogen are creating a 
flurry of interest. 

Stearns-Roger Mfg. Co. has 
now made available to CE some 
details on its plant at Bakers- 
field, Calif., for turning out liq- 
uid hydrogen. Hydrogen source 
is reformer offgas, which S-R 
purifies and liquefies. - 

Built in 1957, the plant repre- 
sents a second phase in U.S. 
efforts to develop tonnage liquid- 
hydrogen plants. It’s an inter- 


mediate step between Air Prod- 
ucts’ large-scale plant in Florida 
(Chem. Eng., Jan. 25, 1960, pp. 
86-89) and the 1952 unit built 
for the AEC at Boulder, Colo. 

Most striking process differ- 
ence between S-R’s route and 
Air Products’ is the technique 
of getting refrigeration at very 
low temperatures to liquefy hy- 
drogen. Air Products makes use 
of its newly developed hydrogen 
turboexpanders, while S-R sac- 
rifices some efficiency for high 
reliability of Joule-Thomson ex- 
pansion valves. 
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> Step One: Purify Offgas — 
Feed gas from catalytic reformer 
contains 75-90% hydrogen; re- 
mainder is mostly low-boiling 
hydrocarbons. 

Available at 450 psig., gas is 
compressed to 2,000 psig. and 
goes through a series of con- 
densers where hydrocarbon im- 
purities are removed by frac- 
tional condensation. Then gas is 
cooled to —298 F. and residual 
contaminants are adsorbed on 
silica gel kept at —321 F. by 
immersion in liquid nitrogen. 
> Ortho to Para— Then comes 
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the key step of converting ortho 
to para hydrogen over hydrous 
ferric oxide catalyst. This is 
important because conversion at 
liquid hydrogen temperature is 
highly exothermic and will va- 
porize a lot of liquid. By using 
catalyst, the reaction can be 
made to take place within the 
liquefier, thus avoiding vaporiza- 
tion losses in storage and transit. 
Ortho-para equilibrium at am- 
bient temperature is about 25% 
para, but this increases to more 
than 99% at —423 F. 

Pure hydrogen passes through 
catalyst chamber, also cooled in 
liquid nitrogen, and converts 
from 25% para to 50% para hy- 
drogen. 

Pure hydrogen then cools in- 
coming hydrogen stream in the 
condensers and goes to the lique- 
fier at 1,600 psig. 
> Joule-Thomson Liquefies — 
Here it’s cooled to about —422 F., 
and roughly 20% of the total 


stream is then liquefied as prod- 
uct by Joule-Thomson expansion. 
The rest is recycled to compres- 
sors to cool incoming stream to 
the liquefier. 

S-R sidesteps the need for liq- 
uid hydrogen pumps by lique- 
fying product at 25 psig. Joule- 
Thomson expansion valve is 
surrounded by condensate from 
the 80% stream flashed through 
a second Joule-Thomson valve to 
nearly 0 psig. Latter stream 
maintains a liquid hydrogen bath 
to remove heat from second cat- 
alytic converter and to condense 
and subcool product before trans- 
fer to storage. Second converter 
raises para content to 95% or 
above. 

Fraction of hydrogen lique- 
fied varies directly with differ- 
ence in hydrogen enthalpies of 
the two streams at the warm end 
of the refrigeration condensers. 
A small stream is taken off the 
discharge side of the recircula- 
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INSIDE Stearns-Roger H, plant are refrigerator dryers (right), liquefiers and purifiers (center background). 


tion compressors, recycled to the 
pure hydrogen stream in the 
purifier to give the best enthalpy 
balance through the condensers. 

Product has been well above 
Air Force specifications of 95% 
para hydrogen. 
> Cut Heat Transfer—Handling 
of liquid hydrogen entails some 
tricky problems. Not the least 
of these is to prevent heat trans- 
fer to the liquid. 

For both liquid hydrogen and 
liquid nitrogen, S-R uses trans- 
fer lines of the high-vacuum 
type. Transfer lines are spaced 
inside of larger lines, and the 
annular space is maintained at 
a maximum pressure of 10° mm. 
Hg absolute. At this pressure 
the only appreciable heat trans- 
fer to the liquid is by radiation. 
Inner line is wrapped with alum- 
inum foil to cut radiation. 


Processes & Technology 
continues on page 64. 
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BM 1620 data processing system 


...the most powerful engineering computer in its low price class 








in the Chemical Industry 
the IBM 1620 
solves problems like these: 


@ statistical design 
of experiments 

m@ reactor design 

@ mass spectrometry 

gw kinetics 


The new IBM 1620 is a desk-size engineering computer that offers you more 
computing ability per dollar than any system in its price class. 


Transistorized throughout, the IBM 1620 has a 20,000-digit magnetic core 
memory with variable field length and immediate accessibility. Its input- 
output notation, on paper tape and console typewriter, is in convenient 
decimal arithmetic. It can perform more than 100,000 calculations a minute 
and is easily adapted to your engineering problems. 


Easy to learn, easy to operate, easy to communicate with, the low-cost 1620 
helps free your engineering talent for more creative work. And in keeping 
with our concept of Balanced Data Processing, the IBM 1620 is supported 
by extensive services. This includes a comprehensive library of mathematical 
routines and specific industry programs to permit you to put the 1620 to 
work without unnecessary delay. 


Ask your IBM representative about the unique advantages of the IBM 1620. 
Like all IBM equipment, it may be purchased or leased. 


balanced data processing 
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BREAKTHROUGH in starch oxidation relies on regeneration of oxidant 
in this cell being checked at Newark by Dr. C. Mantell and Allyn Heit. 


New Cell, New Chemical 


New electrolytic cell opens up commercialization 


of process to make dialdehyde starch from corn. 


Thanks to the development of 
a new type of electrolytic cell, 
a new chemical — dialdehyde 
starch—has now hit the market 
(Chem. Eng., Dec. 14, 1959, p. 
71). Miles Chemical Co. is now 
producing semicommercial quan- 
tities of this material in a new 
250,000 lb./yr. plant at Zeeland, 
Mich. Capacity of this facility 
can be easily doubled, says the 
company. 

Dialdehyde starch is being 
touted for use in leather tanning, 
binding for homogenized to- 
bacco, increasing paper’s wet 
strength and in adhesives. Price 
right now is around $1/lb., but 
is expected to drop to 30-40¢/Ib. 
with multimillion lb./yr. produc- 
tion rates. 
> Here’s the Secret—Dialdehyde 
starch is made by oxidizing corn 
starch with periodic acid, a pre- 
viously expensive reagent ($25/ 
lb.). Key to commercializing 
dialdehyde starch has been dis- 
covery of a technique for regen- 
erating reduced iodic acid in an 
electrolytic cell, in essence sub- 
stituting cheap electricity for 
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periodic acid as a raw material. 
Process for regenerating the 
acid was originally developed by 
U.S. Dept. of Agriculture’s 
Peoria, Ill., laboratories and 
Miles is now operating under a 
USDA license. Miles hasn’t re- 
vealed any details of its new 
plant, but it is known to employ 
an electrolytic cell similar to the 
one developed at Newark College 
of Engineering (Newark, N. J.) 
under a $70,000 USDA grant. 
The Newark College cell, 
which has been shipped to the 
Peoria USDA labs, consists of 
25 cells, clamped together in a 
frame resembling a filter press. 
There are 16 anolyte cells (where 
periodic acid is regenerated) and 
9 catholyte cells through which 
the 5% NaOH catholyte circu- 
lates. Cells are sandwiched so 
that each catholyte chamber 
services two anolyte “moneymak- 
ing” chambers. Perforated iron 
sheets form the cathodes and 
solid lead sheets form a common 
anode for each two anolyte cells. 
> More Details—Each chamber 
in the cell is made of PVC, 3 ft. 
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by 3 ft. by 2 in. thick. Circulat- 
ing anolyte and catholyte are 
admitted to the cell through two 
manifolds at the bottom of the 
cell. Streams leave through ports 
at the top of the chambers and 
discharge into two return 
troughs on top of the unit (see 
photo). NaOH catholyte is cir- 
culated by an iron pump while 
iodic-periodic acid stream is han- 
dled in a glass pump. All piping 
and fittings are plastic (mostly 
PVC) to avoid corrosion prob- 
lems. 

Finding a diaphragm to with- 
stand the corrosive environment 
between the catholyte and ano- 
lyte cells proved a major design 
problem. Newark College devel- 
opers settled on a Pfaudler- 
Permutit Type 3171 cation ex- 
change membrane which they 
expect will last several months. 
>In Operation—To make dial- 
dehyde starch, corn starch con- 
tacts periodic acid in a batch 
reaction, then reduced iodic acid 
separates by centrifuging or 
other separation techniques. 

Iodic acid returns to the ano- 
lyte surge tank and is reoxidized 
to pericdic acid in the cell op- 
erating at 2,000 amp. and 4-5 v. 
at temperatures of 95-105 F. 
Current efficiency is about 90%, 
producing 0.705 lb. HIO, per 
kwh. 

Newark College unit will gen- 
erate about 14 Ilb./hr. HIO,, 
enough to produce 12 lb./hr. of 
95% oxidized starch. Since pres- 
ent 3 ft. by 3 ft. cell is about 
largest practical chamber dimen- 
sion, commercial production fa- 
cilities will just consist of larger 
numbers of these units. 


From Exploding Wire, 
More Thrust Into Space 


Exploding wires look promis- 
ing as propulsive devices for ve- 
hicles in outer space, as high in- 
tensity light sources for com- 
munications purposes and for 
hypervelocity particle impact re- 
search. 

The technique, developed by 
Electro-Optical Systems, Inc., 
Pasadena, Calif., switches volt- 
age across thin wire in about 
seven millimicroseconds, and 
currents of several thousand 

































ONLY ADSCO HAS ALL 3 TYPES OF EXPANSION JOINTS 
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ONLY ADSCO HAS ALL 3 TYPES OF EXPANSION JOINTS 


CORRUFLEX PACKLESS 


SLIP TYPE 





“, .. to the Adsco man. He was here a minute ago... saw our piping 
problems in Area F and took them all with him. He'll bring ‘em back 


solved next week and then I'll give him the order for the expansion joints.” 


Write for comprehensive catalogs 


ADSCO DIVISION 


World's Oldest and Largest Manufacturer 
of Packed and Packless Expansion Joints 


20 Milburn St. Buffalo 12, N. Y. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Offices and representatives in principal cities 


YUBA —A growth 
corporation serving 
growth industries 
chemical 

petroleum 
steam—electric 
hydro — electric 
aeronautics 
construction 
heating 
air-conditioning 
consumer durable 
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Cities Service’s pilot plant 
shown above is the focal point 
of a new, concerted effort to 
wrest the hydrocarbon products 
from the vast Athabasca oil sand 
deposits (300,000 sq. miles of 
sands containing some 40 billion 
bbl. of hydrocarbons) of north- 
ern Alberta, Canada. Started up 
last summer at Mildred Lake, 
Alta., the $3.5-million, 3,000-bbl./ 
day facility will be operated by 
a newly formed, $15-million, 
four-company partnership con- 
sisting of Imperial Oil, Rich- 
field Oil, Royalite Oil and Cities 
Service (Chementator, Feb. 8, 
p. 53). 

Though many, economically 
unsuccessful attempts at ex- 
tracting oil from the Athabasca 








Pilot Plant Is New Hope for Tapping Oil Sands 


deposits have been made previ- 
ously, the new partners are con- 
vinced that they can develop in 
their pilot plant the needed new 
techniques to finally turn the 
trick commercially. Facility’s 
flowsheet: Bituminous sand is 
separated from foreign matter, 
then viscosity and specific grav- 
ity of bitumen content is reduced 
with a diluent made from the 
bitumen itself in an extraction 
unit. There, too, water is added 
to cause sand to precipitate, so 
free the diluted bitumen. After 
water has been decanted, bitu- 
men is separated from diluent in 
a recovery unit, then passed 
through visbreaker furnaces. 
Effluent is quenched and col- 
lected as product. 








amperes flow into the wire be- 
fore it explodes. Vaporization 
processes typically take place in 
50 to 100 millimicroseconds. Ac- 
tual switching of these tremen- 
dous currents is triggered first 
by a hydrogen thyratron, a fast 
switch which activates a trig- 


gered air spark gap that dumps 
current into the wire. 

Impulses obtained by explo- 
sion of a wire or film could pro- 
vide a space vehicle with two to 
ten times the specific impulse 
presently obtained by chemical 
means and a better thrust/ 
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power consumption ratio than 
many currently proposed elec- 
trical propulsion systems. 
Temperatures above 100,000 
C. and pressures in the megabar 
range are created. Explosion of 
tungsten wire has possibilities 
for use in space communications 
as well as terrestrial search- 
light operations. Surface tem- 
peratures of 5,000 C., cou- 
pled with superheated interior, 
would give such a light source 
excellent visibility and large 


. light output. 


EOS has come up with these 
applications as a result of a re- 
cently completed research study 
sponsored by the Army Ord- 
nance Corps. 


How Will Titanium Fare 
In the CPI During 1960? 


Reviewing titanium’s prog- 
ress during 1959, T. W. Lippert 
of Titanium Metals Corp. of 
America also outlined future 
potential and problems sur- 
rounding titanium’s use in the 
chemical process’ industries. 
Noting that shipments to the 
chemical industry form only a 
tiny percentage of titanium 
sales, Lippert sees these bright 
spots ahead: Re-evaluation of 
plate-type heat exchangers in 
the CPI may lead to new mar- 
kets for titanium flat roll. Much 
hope is held out for the new 
platinum-coated titanium an- 
odes for electrolytic cells which 
are said to all but eliminate 
down-time caused by present 
use of graphite anodes. 

When kinks are ironed out of 
the process for welding titanium 
to carbon steel, titanium may 
find use in vessel linings. Too, 
large markets beckon if a prac- 
tical commercial process for 
casting titanium can be devel- 
oped. 

Blocking wider use of tita- 
nium in the CPI, however, is 
still its high price. Price reduc- 
tions from $8.66/lb. to $7.22/Ib. 
(based on sheet, strip, bar and 
billet) during 1959 still leave it 
in the “last resort” category. 

Titanium sales during 1959 
totalled 3,100 tons, a 20% in- 
crease over 1958. As in previous 
years, the bulk of this went into 
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The latest addition to. | our family of tried and proven products 


Here it is- 
the 
Aquamizer 


It represents the most modern concept of an evaporative 
condenser. If you have a cooling water problem and require 
a surface condenser on any vacuum system, it’s an item you 
can’t overlook, since it uses no external source of water. 


And—if you want really cold water—we offer you a Steam Vacuum 
Refrigeration System equipped with an Aquamizer. Here is a means of 
providing large quantities of cold water down to 35°F and, as stated 
above, requires no external source of cooling water. No expensive 
refrigerants—no compressor—no extensive maintenance! 


Other 
Graham 
Precision 
Built 
Products, 


HELIFLOW HEAT STEAM JET BAROMETRIC MONOBOLT HEAT 
EXCHANGERS EJECTORS CONDENSERS EXCHANGERS 


SURFACE DEAERATING STEAM VACUUM 
CONDENSERS EVAPORATORS HEATERS REFRIGERATION 





GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
170 GREAT NECK ROAD © GREAT NECK, NEW YORK 


Offices in principal cities and Canada 
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Chemical kngineering Welcomes New Publisher 





i! 


VP Traendly congratulates new CE Publisher Tuohig. 


Chemical Engineering is proud to welcome 
J. Elton Tuohig as its new publisher. On Feb- 
ruary 1 he succeeded Wallace F. Traendly, now 
one of McGraw-Hill’s two Publications Division 
senior vice presidents. (In a parallel move, Robert 
S$. Muller becomes publisher of Chemical Week, a 
position also held by Traendly since that publica- 
tion was launched in 1951.) 

Elton Tuohig is eminently qualified to assume 
responsibility for CH’s position of leadership so 
effectively maintained by Traendly. 

First and foremost, he is a chemical engineer 
by training and by virtue of broad industrial 
experience. A 1938 chemical engineering graduate 
of Newark College of Engineering, he held a 
variety of engineering posts with Western Elec- 
tric, Davis Engineering and Reichhold Chemical. 

Ordered to active duty with the Navy in 1941, 
he spent 44 years doing specialized aeronautical 
engineering work. Mustered out as a Lieutenant 
Commander, he rejoined Reichhold as process engi- 
neer in charge of postwar expansion at the Eliza- 
beth, N. J., plant. 

In September 1950, Tuohig joined CE as dis- 
trict manager of advertising sales in the New 
York area. Then, seven years later, he stepped 
into the publisher’s on-deck circle when he became 
manager of all advertising sales for CE. 

The two appointments of Tuohig and Muller to 
replace one man reflect the continued growth and 
increasing stature of Chemical Engineering and 
Chemical Week as leaders in their fields. 





and may dampen efforts toward 


military aircraft, but for the 
first time an appreciable amount 
found its way into missiles— 
about 15% of shipments. An- 
other 15% of sales went into 
civilian applications, mostly for 
the new jet and prop-jet air- 
liners. 


Smog Standards Out: 
Not Everyone’s Happy 


Official ground rules for work 
on automobile-exhaust control 
methods were laid down recently 
by the California State Board of 
Health. 

Previously, the only guide- 
posts for such work were results 
of scientific research which told 
what had to be removed from 
car exhaust in order to end pho- 


tochemical smog. Now the state 
government has let it be known 
just what it expects from meth- 
ods or devices to control ex- 
hausts. 

As soon as standards for ex- 
haust emissions are put into 
effect on all motor vehicles, says 
Air Pollution Foundation, San 
Marino, Calif., the health board’s 
objectives will be met, and there 
will be no more smog. 

However, according to APF, 
most scientists are not com- 
pletely happy with the standards. 
They’re disappointed that oxides 
of nitrogen are not specified, 
considering the important role 
these play in smog formation. 
Also disconcerting, to many, is 
the inclusion of carbon monoxide, 
which has no part in smog for- 
mation. Its inclusion, they main- 
tain, favors direct-flame after- 
burners over catalytic devices, 
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some methods that could end 
smog. 

Much work has been done on 
low-temperature catalysts for 
preferential oxidation of olefins, 
and it’s hoped that modifying 
these catalysts will permit burn- 
ing some CO without their being 
destroyed. 

Here are the health board’s 
standards for exhaust contami- 
nants in a composite sample rep- 
resenting a standard driving 
cycle:* Hydrocarbons (calculated 
on the basis of an over-all 80% 
reduction in current average 
motor vehicle hydrocarbon emis- 
sions)—275 ppm. by volume as 
hexane (0.165 mole percent car- 
bon atoms); carbon monoxide 

*This cycle embraces’ different 
ranges of speeds in cruising, accelera- 
tion and deceleration for specific frac- 
tions of total testing time. Different 


ranges contribute specified percentages 
to total sample volume. 




















New Nobben type 
blades of DAY Mixer 
assure thorough mixing 











Remote control for DAY Mixer in front 







: a, building. Mixer building at end of ramp 
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eT iy 5, Underground draw-off section of Mixer 
¥ Be * " Building, from which mixed propellant is 


o- transferred to casting site 
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DISPERSION MIXERS 


SERVE 


“ROCKETLAND, U.S.A” 


The solid propellants powering major com- 
ponents of NIKE-ZEUS, the nation’s §anti- 
missile, the astronaut’s escape rocket on Project 
MERCURY, and many other vital missile proj- 
ects, are mixed in DAY Dispersion Mixers 
throughout “Rocketland, U.S.A.” 


The Grand Central Rocket Co., of Redlands, 
formulating the most powerful solid propel- 
lants in the country, depends on DAY Disper- 
sion Mixers, ranging from laboratory models 
to units of 200 gallons capacity, for guaranteed 
reliability when it comes to processing fuels. 


The perfection standards that must prevail 
in the production of outer space fuels are easily 
maintained with DAY Dispersion Mixers. Safe, 
dependable, economical performance is as- 
sured by the advanced DAY design and con- 
struction features listed below—features which 
have made DAY Dispersion Mixers so uni- 
formly successful throughout industry. 


@ Machined Stainless Steel, Jacketed Tank 


e@ “2” type Cored Blades or the New Overlapping Double 
Nobben Blades 


Accurate Temperature Control Mechanism 

Many New Safety Devices 

Air-Cylinder Operated Cover, with Over-Pressure Release 
New Safe Divided Style Stuffing Boxes to Protect 
Bearings and Mixture 

@ Motorized Dumping Mechanism or 
Special Valves, as preferred 


Designed for Vacuum Operation 


Non-Tilt with 


For your processing requirements, it will pay 
you to get all the facts on DAY Mixer advan- 
tages. Available in laboratory and production 
sizes: i to 300 gallon capacities; % to 150 H.P. 
Write for details, or call in a J. H. Day Com- 
pany field engineer. 


7 3.H. DAY 


Division of The Cleveland Automatic Machine Co. 
QUALITY MIXING, BLENDING, MILLING 
AND SIFTING EQUIPMENT SINCE 1887 


4926 Beech Street, Cincinnati 12, Ohio 
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(calculated on the basis of an 
over-all 60% reduction in cur- 
rent average motor vehicle car- 
bon monoxide emissions) —1.5% 
by volume. Hydrocarbons and 
carbon monoxide are to be meas- 
ured by a nondispersive infrared 
analyzer or an equivalent tech- 
nique. 


Japan Takes a Plunge 
Into Atomic Power 


Japan Atomic Power Co. has 
signed a contract with General 
Electric Co., Ltd., for a 150 
megawatt gas-cooled atomic re- 
actor. Construction is now under 
way and will take about four 
years to complete. 

Value of the contract is unoffi- 
cially pegged at $86 million and 
General Electric, Ltd.’s share is 
put at $56 million. A new com- 
pany, General Electric Co. of 
Japan, has been formed to han- 
dle construction. 


Tantalum Bids for Bigger 
Use in Process Equipment 


Firms in the “exotic” metal 
field are working hard to make 
tantalum more attractive to 
equipment designers, despite its 
high initial cost (about $60/Ib.). 
Wolverine Tube Div. of Calumet 
& Hecla says it has produced 
seamless tantalum tubing in 
lengths up to 60 ft.—longest 
ever made. First application for 
this long tubing will be in mol- 
ten metal test loops for atomic 
research at Iowa State Univer- 
sity. 

But Wolverine hopes that 
longer tubing, available in sizes 
from 0.453 to 1.50 in. O.D., will 
make tantalum more practical 
for use in heat exchangers and 
acid concentrators where its ex- 
cellent corrosion resistance jus- 
tifies its high initial cost. 

Two other tantalum produc- 
ers, Kawecki Chemical and Fan- 
steel, are now rolling tantalum 
sheets up to 36 in. wide and 72 
in. long. Bigger rolled sheets 
reduce amount of welding nec- 
essary to use tantalum as a 
vessel lining. 
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ABSORBER goes up at new Transwestern Pipeline Co. gas-treating plant. 


Transwestern Pipeline Co. is 
set to go on stream at Ft. 
Stockton, Tex., with a new 
gas-treating plant which is 
the first in U.S.A. to use the 
Giammarco-Vetrocoke _proc- 
ess. Treating 180 MM cu. ft./ 
day of natural gas, plant will 
remove H.S and CO,. Ab- 
sorber being erected by 
Brown & Root, Inc. (above) 
has 84 in. dia., weighs 91 tons 
and removes CO, at 1,000 psi. 


Allied Chemical Corp. will con- 
struct multimillion dollar 
plant adjacent to its ethylene 
derivative plant at Orange, 
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Tex., to produce an extremely 
high-molecular-weight, high- 
density polyethylene. Output 
from plant, which will be 
operated by Allied’s Petro- 
chemical Div., will go into 
pipe compound and in modi- 
fied form into films and bot- 
tles. 


Gulf Oil Corp. is just starting 
up a high-purity cyclohexane 
plant at its Port Arthur, Tex., 
refinery which will produce a 
new grade especially adapted 


Industry News 
continues on page 168. 
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Rust-Oleum 
HEAVY-DUTY 
CHEMICAL RESISTANT 
Coatings 

























For use where the going is TOUGHEST 


This modern, new Rust-Oleum development is 
best described by three old-fashioned words— 
JUST PLAIN TOUGH! These Heavy-Duty 
Chemical Resistant Coatings are specially for- 
mulated for use where the going is toughest— 
on unpainted metal, wood, or masonry surfaces 
—on conveyors, equipment, machinery, pipes, 
structural steel, tank exteriors, walls and ceil- 
ings. Resistant to most acids, alkalis, chemicals, 
hydraulic fluids, machine coolants, jet fuels, 
oil, gasoline, aliphatic and aromatic solvents. 
Equally important—Rust-Oleum Heavy-Duty 
Chemical Resistant Coatings really stick to 
unpainted concrete floors. Available in practi- 
cal and pleasing pastel colors! 

Your nearby Rust-Oleum Industrial Dis- 
tributor has complete stocks for prompt de- 
livery. Ask him for complete details, including 
a free test application, or write us for the facts. 


- > 
po Fuld 
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seese=s== ATTACH TO YOUR LETTERHEAD ==="==="= 
Rust-Oleum Corporation 
2511 Oakton St., Evanston, Ill. 










Distinctive as 
your own fingerprint. 
There are imitations, 
but only one Rust-Oleum. 


C] Complete details, including actual color charts 
and applications. 
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Free test application on my own metal, wood, 
or masonry surfaces, 
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DEVELOPMENTS... 


CHEMICAL ECONOMICS EDITED BY D. R. CANNON | 
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“Productivity’ Means Many Things 


If, in your job, you supervise 


even one hourly worker, you'd better be sure you understand 


this malleable and mishandled concept. 


The idea of productivity is 
being increasingly imposed on 
negotiations between manage- 
ment and labor. Any engineer in 
any supervisory capacity had 
better contemplate the real mean- 
ing (or is it meanings?) of this 
controversial concept. 

Since each side—management 
and labor, but especially labor— 
chooses to publicly interpret pro- 
ductivity from different points 
of view, those who do not per- 
sonally sit at the collective bar- 
gaining table may have to be 
reminded that productivity is an 
intertwining of many threads 
and many forces. 

If increased productivity is 


due to harder-working labor, it 
is also beholden to harder-work- 
ing capital, management, tech- 
nology, materials, plant and 
equipment. 

Even the factor of harder- 
working labor must be qualified. 
Most of labor’s increased effi- 
ciency is due to those workers 
who are best educated, best 
trained, most experienced. A 
manhour’s work by A may con- 
tribute more to increased pro- 
ductivity than a manhour’s work 
by B. Yet there is unrelenting 
pressure to regard all manhours 
as equivalent. 
> Wrong Both Ways—Measure- 
ment of productivity in terms of 
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anything less than all the re- 
sources of production, taken 
singly and together, produces 
conclusions that are, without 
exaggeration, a national menace. 
I mean conclusions that we, as a 
nation, are doing worse, or bet- 
ter, than we really are. 

It’s comforting, for example, 
to know that output per manhour 
of labor has risen faster in the 
U.S. since the end of World War 
II than in precding periods— 
more than 3% /yr. for 1948-57 vs. 
about 2.5%/yr. for 1919-48. 

It’s less comforting to learn 
that the productivity of labor 
and capital combined increased 
only 2.3%/yr. in 1948-57, com- 














Benefits of QO Chemicals 


THE FASTEST CURING PHENOLICS 
ARE MADE WITH QO/FURFURAL | 


i You ask “how is this¥Possible with furfural? We thought 
it was useful in pffenolics only to formulate long flow 
compounds for” molding large items requiring deep 


draw!” 


Well, fyA@urat can and does serve another important 
purpgSe. Without furfural, it is not practical to use the 
fasfest curing phenolic resins for molding, because 

e resulting compounds would be too stiff to mold. 
However, with furfural, the fastest curing phenolics 
produce compounds that flow properly, without 
sacrificing speed of cure. 


The Quaker Oats Company does not manufacture furfural phenolic molding com- 
pounds. However, we will gladly refer your inquiry about such compounds to suppliers 


who do. 


The Quaker Oats Gmpany 


CHEMICALS DIVISION 


The 
Quaker Qals In the United Kingdom: 
(@mpany 335C The Merchandise Mart, ae Chemical Industries, Ltd., London, England 
~~ n Europe: 
( » Giileage 54, Minele Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 


Room 535C, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
New York 5, N. Y. A/S “Ota”, Copenhagen, S. Denmark 
In Australia: 
Room 435C, 48 S.E. Hawthorne Blvd. Swift & Company, Ltd., Sydney 


Portland 14, Oregon In Japan: 
F. Kanematsu & Company, Ltd., Tokyo 
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pared with 2%/yr. in 1919-1948. 
The disquieting explanation: 
Productivity per unit of capital 
equipment has actually fallen in 
recent years—by 0.2%/yr. for 
1948-57—despite record capital 
budgets in postwar years.* 
> Farm Boost—There’s still an- 
other “but” to be observed. Much 
of the improvement in output 
per manhour for the nation’s 
economy is due to a sharp rise in 
productivity down on the farm. 
Since the end of the war, agricul- 
tural output per manhour has 
almost doubled—rising at a rate 
of 6.4% /yr. in 1947-58. 

Yet even with the best of 
measurements, productivity val- 
ues can vacillate. Business ups 
and downs affect the productivity 


*The calculated slump in capital's 
productivity may be due, in part, to 
the measure used for capital: book 
value of plant and equipment, includ- 
ing idle capacity. (Unemployed labor 
is excluded from present calculations 
of labor productivity.) As plant utili- 
zation falls off, capital productivity will 
necessarily follow, since idle plant is 
still being counted as “input.” 


picture. In business upturns, less 
efficient labor and equipment are 
increasingly pressed into service. 
Productivity may actually go 
down as peak (higher than pre- 
ferred) operating rates are ap- 
proached. 

In business downturns, total 
output falls, and with it produc- 
tivity. But as more and more 
inefficient men and machines are 
idled, productivity may rise be- 
fore the bottom of the business 
cycle is reached. 
> You Name It—You can juggle 
productivity values by merely 
juggling the base and terminal 
years of the period under con- 
sideration. Between the years 
1947 and 1958, you can figure 
annual increases in output per 
manhour ranging from 0.6% 
(1955-56) to 7.1% (1949-50). 
Over-all productivity increased 
by 2.3% annually in 1948-57, but 
only by 1.8%/yr. in 1950-57. 

If you’re still not intrigued by 
the productivity enigma, listen 


Missing Good Bets in Europe? 


Chemical opportunity is knocking in out-of-the-way 


firms in out-of-the-way places. Don’t overlook them. 


“The very large chemical com- 
panies in Europe, like ICI and 
Montecatini, are overworked by 
visitors from the United States,” 
claimed chemical consultant Rob- 
ert First before the Western 
Market Research Group in San 
Francisco last year. “Every U.S. 
executive and his brother who 
goes to Europe visits these com- 
panies.” 

Reminding his audience that 
big European companies have 
strong lines of communication— 
most have New York offices— 
already set up with the American 
chemical industry, First advised 
more attention to the fast-mov- 
ing, efficient, medium-sized com- 
panies, the “real areas of oppor- 
tunity in Europe.” 

“Many of these companies... 
are very anxious to work with 
U.S. chemical companies.” 


The same philosophy holds 
true for out-of-the-way coun- 
tries, said First. “Few chemical 
people visit Sweden, and there 
are some very interesting (and 
interested) companies in Swe- 
den.” 

Chemical firms in Europe to- 
day need processing and market- 
ing know-how, not capital, cau- 
tioned First. The best U.S. 
entree to Europe’s chemical in- 
dustry is by joint venture, with 
the European partner contribut- 
ing invaluable knowhow. 

“Small chemical companies in 
both Europe and the U.S. have, 
perhaps, more to gain today by 
cooperation than the large chem- 
ical companies.” There are many 
new and unique, small-volume 
specialty chemicals and process- 
ing—many more than there are 
large volume chemicals and poly- 
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to this: U.S. Census Bureau fig- 
ures annual increase in output 
per manhour in recent years at 
3.5%—based on hours worked. 
Bureau of Labor Statistics works 
on the basis of hours paid—and 
comes up with a figure of 3.1%. 

Technically speaking, BLS un- 
derstates labor productivity, 
since idle time is included in the 
calculations. But Census more 
accurately reflects the employer’s 
total wage bill—an important 


’ factor in wage bargaining. 


Best advice in coping with this 
puzzling concept is to refuse to 
accept, as an economic fact, any 
interpretation which rests on 
dubious statistical support. And 
to remember that if an increase 
in productivity of one factor of 
production is offset by a decrease 
of another, then national over- 
all productivity has gained noth- 
ing. 





This story is based on information 
supplied by McGraw-Hill’s Dept. of 
Economics. 


mers—available for license in 
both directions. 

A decision to venture into Eu- 
rope at all is full of problems in 
itself, according to First: 

¢ Dearth in reliable chemical 
market research data—data on 
individual companies as well as 
individual chemicals. A _ great 
deal of information readily avail- 
able in the U.S. is regarded as 
very confidential in Europe. 

e Lack of trained market re- 
search consultants. Most chemi- 
cal consultants are technically, 
not commercially, oriented. Most 
market researchers are non-tech- 
nical, with little concept of the 
chemical industry. Most market 
research is done by top execu- 
tives—who are kept busy with 
other functions. 

e Little intercompany con 
tact in Europe’s chemical indus- 
try—except at very high levels. 

eCalls tend to be more 
formal, are harder to arrange. 
Services—such as_ telephoning, 
car rental, office mechanization— 
are far behind those in the U.S. 
Even the most determined mar- 
keter has tough sledding. 

Economics 
continues on page 76. 





























BRIEFS 


some talk about thionyl chloride 
. .. plasticizer for vinyl chlorides 
... benzyl groups 


CHLORINATE OR SULFONATE 
WITH THIS INTERESTING 
INORGANIC 


Sometimes you'll find it’s easier to work 
with thionyl chloride than with pure 
chlorine or sulfur. 

It makes an excellent chlorinating 
agent. You can also use it to introduce 
sulfur or oxygen and sulfur. 

You can get Hooker thionyl chloride 
in two grades. The technical grade is 
93% pure min. and distills between 72° 
and 79°C. It is shipped in steel drums. 

You get 97.5% min. purity when you 
buy the refined grade. It distills between 
75° and 78°C. and comes to you in glass 
carboys or in nickel drums. It contains 
less than 5 ppm iron. 

Our data sheet on thionyl chloride 
will give you more technical data. Why 
not send for it today? 





HANDY WAY TO GET 
BENZYL GROUPS 


Our benzyl chloride offers a simple, 
economical intermediate for introduc- 
ing benzyl groups in a reaction. It’s a 
clear and colorless (or light yellow) 
liquid, insoluble in water but com- 
pletely miscible with alcohol and ether. 
Quantity is no problem: order carboys, 
drums, tank trucks, or tank cars. Ben- 
zoyl groups are easy to come by, too, 
since we offer benzoyl chloride and the 
meta and para isomers of nitrobenzoyl 
chloride. Check coupon for data sheets 
on products of interest. 





POLYVINYL CHLORIDE 
FORMULATORS 


We offer a plasticizer that can improve 
your compositions five ways: Imparts 
flame retardance. Gives higher resist- 
ance to water, oil, gasoline. Gives high 
permanence on heating. Gives high ten- 
sile strength joined with high flexibility. 
Lessens migration. It’s called MPS- 
500.® It’s a stabilized chlorinated ester 
of a fatty acid and is completely com- 
patible with PVC polymers in ratios as 
high as 60 parts per 100. Check coupon 
for bulletin and technical data sheet. 








For more information, check here and mail with your name, title and com- 
pany address. 

() Thionyl chloride [) Benzoyl chloride [ Para-nitrobenzoyl chloride 
C1 MPS-500 (C) Benzyl chloride ([ Meta-nitrobenzoyl chloride 


| 

| 

| 

| 

| HOOKER CHEMICAL CORPORATION 

| HOOKER 
| 

| 


401 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 





CHEMICALS 
PLASTICS 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York 
Niagara Falls Philadelphia Tacoma Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 
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Mexican Chemicals ‘Thrive 


Already solid in inorganic chemicals— 


with high hopes for organics—Mexico is the forerunner 


of the chemical industry in Latin America. 


F. LORETTA, Du Pont, S.A. de C.V., Cia. Mexicana de Explosivos, S.A. 


In terms of production, the 
chemical industry ranks fourth 
among the process industries in 
Mexico, topped only by food 
and beverage, textile, and steel 
and metal industries. (Petro- 
leum production and mining, 
by far Mexico’s most important 
industries, are considered “ex- 
tractive” industries.) Chemi- 
cals make up about 10% of total 
annual production by process 
industries. 

U. S. direct investment in 
Mexico for the process indus- 
tries was only $22 million in 
1943. By 1958 it was $400 mil- 
lion. 

About $230 million, from all 
sources, is invested in the 750 to 
800 enterprises of Mexico’s 
chemical industry, in such fields 
as plastics, synthetic fibers, rub- 
ber, glass, paints and varnishes, 
inks, explosives, fertilizers, in- 
secticides, cosmetics and phar- 
maceuticals. Annual sales are 
more than $160 million. 
> Not Fast Enough—Although 
Mexico’s chemical production 
has expanded swiftly since 
1939, it has not kept pace with 
consumption in some cases. 
Demand for industrial chemi- 
cals, fertilizers and pharmaceu- 
ticals is strong. During the first 
half of 1958, it’s believed that 
25% of all capital investment 
went into chemical plants. 
Wood productS and_ metal 
trailed with 17% and 16%, 
respectively, of total Mexican 
capital spending. 
> Acid and Alkali—Since 1953 
Mexico has become a large ex- 
porter of sulfur, with three 
firms now producing over one 
million tons per year by the 
Frasch process. This has given 
impetus to the production of 
sulfuric acid; there are now 





*Mr. Loretta began his Mexican 
chemical story in our last issue (Chem. 
Eng., Feb. 8, 1960, pp. 72-76). 


11 principal producers with a 


combined output of about 200,- 
000 metric tons/yr. Most of the 
sulfuric acid is now used to 
make fertilizers. It is estimated 
that by 1964 production will 


have increased to 275,000 
tons/yr. 
Caustic soda installed ca- 


pacity is of the order of 60,000 
metric tons/yr. (100% basis) 
including captive production at 
paper mills. Most of this goes 
into rayon, soap, detergents, 
cellulose and paper. 

A caustic soda consumption 
of nearly 75,000 metric tons is 
estimated by 1960, and about 
85,000 metric tons by 1964. Al- 
though installed capacity for 
chlorine production amounts to 
35,000 tons per year, consump- 
tion is only 10,000 tons. 
> Fertilizers Aplenty—A third 
important phase of the growing 
chemical industry is that of fer- 
tilizers. The main producer is 
Guanos y Fertilizantes (owned 
by Nacional Financiera, §8.D., 
the government development 
bank) with a capacity of 70,000 
tons/yr. of anhydrous ammonia. 
Cia. de Coque y Derivados pro- 
duces 10,000 tons/yr. of am- 
monia which is being converted 
into ammonium sulfate at pres- 
ent. 

By the end of 1959 a $12- 
million plant of Fertilizantes de 
Monclova will be on stream to 
produce 33,000 metric tons of 
anhydrous ammonia/yr., using 
coke oven gas as a raw material. 
PEMEX (the government petro- 
leum monopoly) has announced 
its plans to install three 100,000- 
metric-ton/yr. ammonia plants 
in the next few years. These 
plants should cover most of the 
fertilizer demand for a number 
of years to come. 

Consumption of superphos- 
phate is approximately 200,000 
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metric tons/yr. Guanos y Ferti- 
lizantes is installing additional 
facilities to produce 150,000 
tons/yr. of triple superphospate 
at a site in the state of Vera- 
cruz. 

Phosphate rock is now im- 

ported from Florida. Deposits 
of this mineral in Mexico are 
extensive and low in fluorine 
content, but their exploitation 
had met with serious problems 
until recently, when Fomento 
Minero (a government agency 
for mining development) in- 
stalled a pilot mill to treat these 
ores and developed a successful 
process. In fact, Hooker Chemi- 
cal has just established a Mexi- 
can company to exploit these 
ores to produce phosphoric acid 
and tripolyphosphate for the 
detergent industry. 
Self Sufficiency — Mexico is 
self-sufficient in a number of 
inorganic products such as 
hydrochloric and hydrofluoric 
acids, sodium sulfate, aluminum 
sulfate, sodium hypochlorite, 
thiosulfate, silicate, metasili- 
cate, sulfite and hydrosulfite. 
Monsanto Mexicana has just 
completed a plant to produce 
24,000 tons annually of tri- 
polyphosphate. Calcium carbide 
production is estimated at 8,000 
tons/yr., slightly below present 
consumption. Pigmentos y Pro- 
ductos Quimicos, S. A. de C. V., 
the DuPont-Banco de Comercio 
venture, is building a plant to 
supply the national demand for 
titanium dioxide, which is 
approximately 5,000  tons/yr. 
Many zine and other metallic 
compounds are made in Mexico 
and production is adequate to 
cover the market. 

The pharmaceutical industry 
has a strong position in the 
Mexican economy and the num- 
ber of laboratories is relatively 
large. Recently, Mexico has 
been producing more and more 
of its requirements of medi- 
cinal and toilet preparations; 
packaged pharmaceuticals are 
seldom imported. Mexico pro- 
duces its own requirements of 
acetylsalicylic acid and stands 
out as the leading producer of 
synthetic hormones in_ the 
world. 

The Mexican chemical indus- 
try also produces cellophane, 
cellulose acetate, rayon, and, 
recently, nylon 6 fibers. 






























POWERFUL _ 
CYLINDER ACTUATOR 


Uses high pressure, e 5 


rly ily Simplified « 
and positive positioning. means set cwshmomnall 
and fewer replacement / 


parts 


















@ Quick delivery in all sizes 
34," thru 6” 


@ Available in straight-thru, 
VARIETY OF three-way and a 
















AST ALUMINUM YOKE BODY MATERIALS 
@ strong; cannot rust. Available in steel, ye also with hand- 
ronze, ductile iron, and a whee actuators, manual 
table alloys; ext : 
thick body walls meet override, radiation fins 
600 &. AEA Rating. and other optional 


features 





SINGLE SEAT 


BETHLEHEM STEEL CO. 
CROSSETT PAPER MILLS, INC. 
CROWN-ZELLERBACH CORP. 


USERS FROM COAST TO COAST SPECIFY 
DOW CHEMICAL CO. 


GENERAL FOODS CORP. 


“CONOF LOW L B VA LVE Ss HAMMERMILL PAPER CO. 


HERCULES POWDER CO. 





for Automatic Control ’ ss ” JONES & LAUGHLIN STEEL CO. 
ontrol that’s Headache-Proof i ks 
OLIN MATHIESON CHEM. CORP. 
When company after company switches to Conoflow LB control MERCK SHARP & DOHME 
valves—and constantly reorder—there must be a reason. Leading PABST BREWING CO. 
manufacturers use Conoflow LB valves because they want head- REVHOLES LERNER CO. 
h f ere t. Specif JOS. SCHLITZ BREWING CO. 
ache-proof control—and they get it. Specify Conoflow LB valves for SCOTT PAPER CO. 
performance, economy and dependability—complete satisfaction. SEAGRAM DISTILLERS CO. 
For additional information telephone your Conoflow representative “— ae : i 
ae me UNION CARBIDE CORP. 
(located in principal cities); or write to Conoflow Corporation, U. S. RUBBER CO. 
2100 Arch Street, Philadelphia 3, Pa. for Bulletin LB-3. U. S. STEEL CORP. 


WEYERHAEUSER TIMBER €O. 
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Massive Nylon Shapes Produced for First Time 


Huge nylon sections weighing 
up to 400 Ib. and measuring 36 
in. in width, 2 in. thick and 
102 in. long, are being produced, 
as shown above. 

Polymer Corp. has developed 
new techniques—details of which 
are under wraps—which cost 
about 25% less to apply to large 
shapes than conventional tech- 
niques. Extrusion-molding meth- 
ods requiring pressure, usual for 
shaping nylon, are difficult and 
costly when applied to large 
pieces. By the new route, costs 


of the large nylon shapes are 
made more competitive in many 
applications where nylon’s prop- 
erties are desired and nonferrous 
metals or stainless steel mate- 
rials were previously used. 
Soon to be available on a pro- 
duction basis are round rods 
from 7s- to 8-in. dia., flat stock 
from 0.001- to 5-in. thickness in 
widths to 24 in., tubing from y;- 
to 16-in. O.D. and disks, blocks, 
hexagonal and square stock and 
special shapes.—Polymer Corp., 
Reading, Pa. 78A 
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Herbicide 


Offers superior control of 
crabgrass. 


Applied early in the spring, 
the new chemical dimethy] tet- 
rachloroterephthalate prevents 
the germination and growth of 
crabgrass. Called Dacthal, it is 
said to. be the first real answer 
to the crabgrass problem be- 
cause it is economical and non- 
injurious to existing grass. 

Thoroughly tested, its marked 
effectiveness has been demon- 
strated through the efforts of 
Diamond Alkali and the cooper- 
ative tests of government and 
university experiment stations 
from coast to coast during the 
past three years. 

Described as non-toxic and 
non-poisonous, it should be ideal 
for use by the homeowner. 
Available as a dry formulation 
for easy application in conven- 
tional spreaders, it will be of- 
fered to the consumer in various 
test markets during the coming 
year by Swift & Co. under their 
brand name, RID. 

Diamond is continuing its de- 
velopment work to determine 
effectiveness on various agro- 
nomic and vegetable crops. A 
new plant for the manufacture 
of Dacthal has been built at the 
company’s agricultural chem- 
ical site in Houston.—Diamond 
Alkali Co., Cleveland. 78B 


Catalyst 


Palladium-carbon hydro- 
genation catalyst boasts 
high activity. 


For use in chemical processes 
requiring a high activity liquid 
phase hydrogenation catalyst, 
Palladium-Carbon Catalyst (5% 
palladium) has been introduced. 

Supported palladium cata- 











is your a 
compressed air problem 
an oily one? 


b 


If so, see the leading air compressor manufacturer 
—Ingersoll-Rand. For oil free compressed air appli- 
cations in food, chemical, combustion or process 
control, packaging, laboratory work, etc., small I-R 
non-lubricated compressors may be the answer. 

Ingersoll-Rand non-lubricated units feature pistons 
fitted with patented graphitic-carbon rings that pre- 
vent contact of the piston and cylinder bore. These 
segmented rings with metal expanders have the cor- 
rect bearing pressure against the cylinder wall. Metal 
to metal contact is eliminated and no lubricant is 
required in the compressor cylinder. The crank case 
is lubricated but oil cannot pass the crosshead portion 
that is equipped with seals and oil control or scraper 
rings. 

Why not have an experienced Ingersoll-Rand air 
engineer or distributor help you solve your problems. 





Model N non-lubricated 
compressor available in 
Yn, ¥4 and 1 bp sizes. 


84A3 


Ingersoll -Rand 


11 Broadway, New York 4, N. Y. 






Model 23ANL non-lubri- 
cated compressor available 


in 44,1 and 114 bp sizes. Model 235HNL 
non-lubricated compressor 


available in 2 and 3 hp sizes. 





Larger I-R Reciprocating Compressors are available in non-lubricated design. 
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lysts have long been used in the 
production of fine organics 
where it is desired to hydro- 
genate carbon-carbon unsatu- 
rated bonds, and nitro or car- 
bonyl aromatics. Made by a 
unique process, the new catalyst 
has shown exceptional activity 
in both laboratory and _ field 
tests. 

The catalyst is offered in a 
standard grade 936, with soda 
as sodium oxide about 0.6% by 
weight, and a special low soda 
grade 937, with about 0.4% so- 
dium oxide. In either grade it 
is normaily supplied as wet 
cake, about 50% moisture. Sam- 
ples are available for laboratory 
evaluation.—W. R. Grace & Co., 
Davison Chemical Div., Balti- 
more. 78C 





Al Coating 


Al applied by cold spray 
in new furnace-bond proc- 
ess for more uniform coat. 


An improved furnace-bond 
aluminizing process has been 
developed especially for high 
temperature service applica- 
tions. It is recommended for 
use on any Series 400 stainless 
steels, all carbon steels and a 
variety of alloy steels. 

The aluminum coating is ap- 
plied cold by means of mechan- 
ical spray equipment. It is fur- 
nace-bonded to the base metal 
at high temperatures in a con- 
trolled atmosphere. The fur- 
nace-bond method achieves a 
desirable diffused alloy bond 
which is possible only at the 
high processing temperatures 
used. 

High temperature processing 
also provides the coating with 
superior properties of oxidation, 
corrosion, abrasion and erosion 


resistance. Total buildup is held 
within the tight range of 0.002 
to 0.005 in. 

Advantages claimed for the 
new method are: More uniform 
coating (in terms of thickness, 
penetration and _ microstruc- 
ture) ; deeper penetration which 
provides higher oxidation and 
corrosion resistance; greater 
hardness giving better abrasion 
and erosion resistance and mak- 
ing the process eminently suit- 
able for applications involving 


exposure to high velocity hot ° 


gases; better control of dimen- 
sional change due to buildup 


and growth. — Wall Colmonoy 
Corp., Detroit. 80A 
Inhibitors 


Ultraviolet stabilizers or 
antioxidants for resins. 


Labeled Inhibitors HPT (hexa- 
methyl- phosphoric triamide), 
RMB (resorcinol monobenzo- 
ate), OPS (p-octylphenyl sal- 
icylate), and THBP (trihydroxy 
butyrophenone), four new chem- 
icals are presently available in 
development quantities. The 
first three are expected to find 
use as ultraviolet stabilizers for 
synthetic resins such as vinyls, 
cellulosics, polyesters, and pol- 
olefins. The butyrophenone de- 
rivative shows excellent prom- 





ise as an antioxidant for 
polyolefins and paraffins. 

Inhibitor HPT is a nonab- 
sorbing type ultraviolet stabil- 
izer for vinyl plastics. It is a 
clear, light yellow liquid, a form 
easily incorporated into formu- 
lations for calendering, extrud- 
ing, and compression molding. 
HPT is infinitely soluble in wa- 
ter, all common plasticizers, and 
both polar and non-polar sol- 
vents. In tests by Eastman 
chemists, polyvinyl chloride 
has been effectively protected 
against degradation during a 
period of seven years outdoor 
weathering. They point out that 
HPT is specifically an ultra- 
violet rather than a heat sta- 
bilizer, and therefore, should be 
used in conjunction with an 
organo-tin or epoxy type heat 
stabilizing material. 

The benzoate, RMB, has 
proved effective as an ultra- 
violet stabilizer in cellulosic 
plastics. Weathering tests show 
that a cellulose acetate butyrate 
film stabilized with RMB is still 
in good condition after 36 
months outdoor exposure in Ari- 
zona. An added advantage is 
the high purity of RMB, and the 
fact that it does not impart 
color to the plastic, permitting 
its use in transparent applica- 
tions. 

Inhibitor OPS is intended 
primarily for use in polyethyl- 
ene and polypropylene. It serves 
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Joy Axial Compressor de- 
livers 104,000 SCFM, with 
inlet temperature of 1100° 
F., and inlet pressure of 
200 psia. 


The special problems posed by high inlet temperatures and pressures are routine 
to the designers of Joy’s advanced axial and centrifugal compressors. Joy dynamic 
compressors provide economical solutions while achieving high efficiencies. Advanced 
aerodynamic principles are applied to obtain higher stage performance, whatever the 
inlet temperature and pressure conditions may be. 

Joy dynamic compressors are available in sizes from 15 to 15000 hp for handling 
air or gases. Expansion turbines and complete process systems can be designed to 
your specifications. In addition, Joy can furnish positive-displacement type com- 
pressors with ratings from 15 to 1250 hp. Whatever your air or gas compression prob- 


lem may be, Joy can supply the answer. 
For complete information on Joy Dynamic Compressors, write for Bulletin 922-11. 








AIR MOVING EQUIPMENT FOR ALL INDUSTRY is ' 
Joy ieniedinbie Company 


(G) Oliver Building, Pittsburgh 22, Pa. 


b Conveyors toon ont In Canada: Joy Manufacturing Company 
Dust Collectors Compressors and Idlers Blowers (Canada) Limited, Galt, Ontario 
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to reduce the photo-oxidation 
and accompanying property deg- 
radation to which polyolefins 
are subject when exposed to 
sunlight. While a number of in- 
hibitors are available for this 
use, compatibility with the res- 
ins is a real problem. OPS com- 
bines good compatibility with 
effective protection. For ex- 
ample, an OPS stabilized 50 mil 
polyethylene plate retained 80% 
of its original elongation after 
one year of outdoor weathering, 
as compared to 64% for 2,4-di- 
hydroxybenzophenone and 18% 
for phenyl] salicylate under the 
same test conditions. 

An effective antioxidant for 
polyethylene, polypropylene and 
various paraffin waxes, THBP, 
a crystalline solid, can be added 
directly to the synthetic resins 
during milling, or it can be first 
dispersed in a suitable solvent 
and then added. For paraffins, 
it is added to the melt. Acceler- 
ated tests indicate that with 
0.1% THBP added, polyethylene 
is more than 24 times as stable 
to oxidative deterioration. In a 
130/134 F. paraffin wax, at a 
concentration of 0.01%, the 
AOM stability at 100 C. ex- 
ceeded 1,000 hr. This protection 
compares with 670 hr. for butyl- 
ated hydroxy toluene and 135 
hr. for propyl gallate under the 
same test conditions.—Eastman 
Chemical Co., New York. 80B 


Silica Sol 


New 50% concentrate can 
cut storage, freight, and 
handling costs. 


Commercial availability of a 
50% concentrate of silica sol 
has been announced. An aque- 
ous colloidal suspension of 
silica, it is called Nalcoag 1050. 
It is expected to cut storage, 
handling as well as freight rate 
costs. 

Nalcoag 1050 can be used as 
a surface treatment agent in a 
broad range of products because 
it forms an unusually strong 
bond. The small size of the par- 
ticles—there are over a million 
billion silica particles in one 
drop—enables them to fill in 
minute pores of solid surfaces. 
As a result, there is a tendency 
to increase friction, and im- 


prove soil resistance and film 
strength. 

Among the uses various in- 
dustries have suggested for Nal- 
coag 1050 are: Providing anti- 
skid characteristics to paper 
bags and boxes; as a vehicle 
to promote uniform formation 
of air bubbles in latex foam 
manufacture; as a_ surface 
treatment agent on glass fiber; 
as a plumping and softening 
agent in manufacture of leather 
products.—Nalco Chemical Co., 


Chicago. 82A. 














Tractionized Tires 


Tack-studded wheels put 
tiny holes in treads for 
gripping slippery roads. 


A highly flexible, crepe-like 
quality, that enables the tread 
to embrace every small dent and 
bump on a slippery or snow- 
covered road for maximum trac- 
tion, has been imparted to com- 
pany’s Suburbanite winter tire. 

Called tractionizing, the proc- 
ess is not new. Many race driv- 
ers have used it to give their 
tires added grip on the tracks. 

The cured and molded tire is 
mounted on a machine which 
presses on the tread surface 
with four small “tack’”-studded 
wheels. Two studded wheels are 
shown in the photo above; along 
with two similar wheels oppo- 
site them, they spin the tire for 
several seconds to spread an 
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even pattern of tiny holes over 
the tread. — Goodyear Tire & 
Rubber Co., Akron. 82B 


BRIEFS 


Replacement for antifreeze, wa- 
ter and rust inhibitors in 
automobile cooling systems, a 
new fluid is intended to pro- 
vide what amounts to a sealed 
cooling system for one year. 
Called Dowgard, it is a blend 
of diethylene glycol, ethylene 
glycol, balanced inhibitor sys- 
tems and special treated wa- 
ter. It is designed to protect 
the engine against freezing 
and overheating from —40 to 
240 F.—Dow Chemical Co., 
Midland, Mich. 82C 


Drag-reducing coating, to be 
marketed under the _ trade- 
mark Lamiflow, will permit 
vessels to travel through wa- 
ter faster without any in- 
crease in power. When the 
coating, which is rubber 
based, is applied to an object, 
it reduces the retarding tur- 
bulence normally created as 
the object moves through the 
water.—U. S. Rubber Co., 
New York. 82D 


Fine organics recently added to 
company’s line include: de- 
oxyanisoin, dimethyl chloro- 
acetal, homoveratrylamine, 
cyclopentenyl acetone, cyclo- 
pentyl acetone, homoveratric 
acid, methylaminodimethyl- 
acetal.—Eli Lilly & Co., In- 
dianapolis. 82E 


New MBTS accelerator is said 
to offer, via superior dispersi- 
bility, greater efficiency and 
economy in manufacturing 
natural, SBR and nitrile rub- 
ber products.—American Cy- 
anamid Co., New York. 82F 
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Joy WGO-9 Compressors 
supply instrument air in 
southwestern power station. 





Chrome-plated cylinder walls give Joy Oil-Free Compressors longer service 
life and lower maintenance costs. The intermittant duty typical of oil-free 
compressor service makes rusting of the cylinders a prime source of trouble. 
Because of the exclusive replaceable cylinder liner construction, Joy is able 
to put a chrome face on the cylinder wall which will resist corrosion and also 
give extra wear. This feature and the exclusive T-Block carbon-graphite 
compression ring construction make Joy Oil-Free Compressors economical 
to operate. 

Joy can supply positive displacement machines with capacities up to 7392 
CFM and dynamic machines in any size desired. For complete details on 
how to get truly low cost, oil-free air, consult your Joy representative, or write 
for Bulletin 926-11. 


a 
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Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 














; be : Conveyors Sonent In Canada: Joy Manufacturing Company 
Dust Collectors Gcnanaite and Idlers Blowers (Canada) Limited, Galt, Ontario 
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DEVELOPMENTS... 








PROCESS EQUIPMENT rnrreoey. c. vaysove 








Even Paul Bunyon could rest 
his head comfortably on _ this 
“pillow.” It’s a 50,000-gal. pillow 
tank—the world’s largest—and 
consists, when empty, of 1 ton 
of rubber-coated nylon fabric. 
Equipped with vent-pipe and a 
filler-discharge fitting, the tank 


Valve Actuator 


Rotary unit provides re- 
mote, automatic control. 


Constructed to slip over the 
stem of control valves, a new, 
electric, rotary valve actuator 
featuring high response claims 
control accuracies of 0.1%. 
Only 44 in. dia. by 5 in. long, 
the SM-11 develops torques of 
125 in.-lb. Low rotor inertia, 
damping and optional tachom- 
eter feedback provide optimum 
frequency response. 

Automatic control can be pro- 
vided by a transistorized printed 
circuit amplifier that will drive 
the motor control phase from 


resists climatic attack and ef- 
fects of contact with liquid pe- 
troleum products. Similar pillow 
tanks having rated capacities of 
100,000 gal. are within the man- 
ufacturer’s fabrication capabili- 
ties.—The Goodyear Tire & Rub- 
ber Co., Akron, Ohio. 84A 


the last-stage power transistors. 
The actuator may be pushbut- 
ton-controlled from a 115-v. 
supply, or furnished with dial- 
type remote positioner.—Jordan 
Controls, Milwaukee, Wis. 84B 


Insulation 


Maintains surface tempera- 
tures via sublimation. 


Thermo-lag, an _ insulation 
selected for use on test capsules 
for the man-in-space program, 
may have many industrial ap- 
plications. Applied like paint, 
Thermo-lag reduces and con- 
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trols the temperature of nia- 
terials or instruments subject 
to intense heat. 

Thermo-lag functions’ via 
sublimation—it dissipates heat 
by vaporizing. By proper selec- 
tion of composition, the ma- 
terial can actually be used to 
predetermine and control tem- 
perature over a wide range of 
values. 

Says the manufacturer, “In 
addition to possessing large 
heat absorbing capacity, 
Thermo-lag has very good in- 
sulating qualities. It is easy to 
prepare and apply, and bonds 
well to any properly cleaned 
surface.” A research program 
is now under way to discover 


further applications. — The 
Emerson Electric Mfg. Co., St. 
Louis, Mo. 84C 





Disintegrator 


Low-cost machine for high- 
capacity grinding. 


As a dry granulator, the new 
RP Model, Angle Disintegrator 
achieves maximum uniformity 
of granules and minimum gen- 
eration of fines. Rotor of the 
machine connects directly to a 
variable-speed motor, eliminat- 
ing need for belts. Interchange- 
able 360-deg. screens substan- 
tially reduce temperature rise 
of product. 

Ease of speed and screen-size 














DESIGN 
WITH WELDED 
TUBING 





WELDED STAINLESS TUBING AND PIPE in antibiotics production 
DIMENSIONALLY UNIFORM for precision fabrication 
SOUND, SMOOTH SURFACES—easy to clean! 


Welded tubing of tough stainless steel is a designer’s 
dream for pharmaceutical applications. Here is where 
elaborate networks for transfer piping call for all of 
welded tubing’s advantages . . . predetermined uni- 
formity of wall thickness . . . consistent roundness 
... smooth, readily cleaned surfaces, inside and out. 

These inherent qualities confer ease and speed in 
complex fabrication. Welded steel tubing is adapta- 
ble to all types of fittings. Every type of joint can 
be produced. Forming is precise because welded 


tubing is dependably accurate in dimension in every 
size, length after length. 

Complete design data is available to you from 
FSTI headquarters. Ask for comprehensive Bulletin 
8591 . . . and for assured application satisfaction, 
specify welded tubing from a quality tube producer. 


FORMED STEEL TUBE 
INSTITUTE, INC. 


1604 Hanna Building, Cleveland 15, Ohio 


« Armco Steel Corp. « The Babcock & Wilcox Co., Tubular Products Div. « The Carpenter Steel Co., Alloy Tube Div. » Clayton Mark & Co. ¢ Damascus Tube Co. e Jones & Laughlin Steel Corp., 
Electricweld Tube Div. « National Tube Div., United States Steel Corp. « Ohio Seamless Tube Div. of Copperweld Steel Co. « Republic Steel Corp., Steel and Tubes Div. e Revere Copper and 
Brass Inc., Rome Manufacturing Company Div. ¢ Sawhill Tubular Products, Inc. ¢ Southeastern Metals Co, e The Standard Tube Co, « Superior Tube Co. ¢ Trent Tube Co., Subs. Crucible 
Steel Co. of America ¢ Union Steel Corp. « Van Huffel Tube Corp. e Wall Tube & Metal Products Co, LC-602 
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EQUIPMENT DEVELOPMENTS . . . 


change quickly adapts the unit 
to grinding, mixing and blend- 
ing operations with a wide va- 
riety of wet or dry materials. 
For operations not requiring 
variable speed control, single- 
speed drives are available. RP 
Model comes in three sizes, with 
stainless steel construction.— 
Rietz Mfg. Co. Santa Rosa, 
Calif. 84D 





Valve Operator 


Has no hydraulic or pneu- 
matic elements. No relays. 


Claimed by the manufacturer 
to be the first truly electronic 
control-valve operator for the 
process industries, the new IPE 
unit shown above employs nei- 
ther hydraulic nor pneumatic 
elements. Motor starting, stop- 
ping and reversing control are 
electronic operations. There are 
no mechanical switches or 
relays. 

According to the manufac- 
turer, frequency response and 
transfer characteristics are 
equal to those of pneumatic op- 
erators, as are torque and 
thrust. Stroking speeds vary 
to 3 sec./in. Response is with- 
out valve-position hysteresis. 

Stroke length and speeds are 
offered to meet all valve sizes; 
the instrument is adaptable to 
plug, butterfly or standard gate 
valves in addition to conven- 
tional control valves.—Elec- 
tronics Div., Industrial Process 
Engineers, Newark, N. J. 86A 





Throttling Valve 


Claims silent operation; no- 


cavitation, vibration. 


Aeration, cavitation, surging, 
vibration and resultant noise 
associated with rapid flow of 
fluids are virtually eliminated 
by Aerojet-General’s new Silent 
Valve. Developed for submarine 
warfare applications, the valve 
is expected to find some use in 
the process industries. 

Heart of the valve is a cylin- 
drical plug of elastomer having 
a large number of axially 
aligned holes that serve as flow 
passages. The plug is contained 
within a tubular housing be- 
tween two perforated plates; 
one plate, mechanically or hy- 
draulically actuated, can com- 
press the plug. With compres- 
sion, flow passages reduce in 
diameter, thereby throttling 
fluid flow. At full compression, 
all channels are closed, and 
complete shutoff is reached. 

Theory behind operation is 
that the use of a large number 
of small-diameter flow passages 
permits energy associated with 
large pressure drops to be dissi- 
pated smoothly by fluid friction 
within the tiny channels. Fine 
gradations of throttling control 
are possible. The valve is flex- 
ible in size and scope, and will 
be offered in many construction 
materials. — Aerojet - General 
Corp., Azusa, Calif. 86B 
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Ribbon Blender 


Design cuts contamination, 
maintenance requirements. 


Claimed to be a low-cost an- 
swer to mixing problems, a new 
ribbon blender features con- 
trolled agitation, low power re- 
quirements ‘and a range of ca- 
pacities from 20 to 200 cu. ft./ 
batch. Agitator is a reversing 
double-spiral ribbon supported 
on heavy-duty outboard bear- 
ings. 

Available with internal spray 
lines for liquid addition, the 
blender’s drive options include 
countershaft and chain drive 
combination, or torque arm and 
V-belt drive. Two construc- 
tions: standard and sanitary.— 
Munson Mill Machinery Co., 
Utica, N. Y. 86C 
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A/D Translator 


Converts analog. signals 
into taped digital form. 


Operating at speeds of 10,000 
samples per second, a new, high- 
speed translator and editor sys- 
tem compresses an input of 
analog voltage data into a dig- 
ital magnetic tape recording 
(computer-compatible) of only 
significant data. Input can be 
direct from any number of chan- 
nels, or from analog magnetic 
tape. 

Modular in construction, the 
system consists of three sepa- 
rate cabinets: digital control 
circuitry; buffer memory, dig- 
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NEW! 
FALK 


Screw 
Conveyor 
‘* Drive 
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U.S. and Foreign Patents Applied For 


- the drive our customers asked for 


Our customers helped us design this new unit. We sent our men into the field to find out what our customers needed in 
a screw conveyor drive—then our engineers designed a new drive that offers the maximum of service, versatility, 
operating economy and long life. Here are some of its outstanding features: 


A COMPLETE DRIVE: Saves engineering and assembly time. Six sizes to cover 
entire range—each with these ratios: — 4:1, 9:1, 14:1 and 24:1. Bolts to TAPERED 
any standard trough end—eliminates trough end bearing. Eliminates drive ROLLER 


shaft wobble. Efficient FALK single helical gears. BEARINGS 
CARRY 


THRUST 


SEAL HOUSINGS: Choice of seals (neoprene or leather lip, felt or waste) to bee 


accommodate material conveyed. Space between trough seal and unit seal 
prevents conveyed material from reaching unit seal. 


REMOVABLE DRIVE SHAFT: Snap ring assembly permits easy removal. Five 
sizes, from 142” to 3%6”. 


TROUGH END: Can be fastened to any standard trough. Eight sizes, from 
6” to 20”. 

ALL-STEEL MOTOR MOUNT: Soves costly engineering and installation time 
and costs; no motor plates to design or fabricate. Motor can be mounted REMOVABLE DRIVE SHAFT 
in virtually any position. Pre-drilled to accommodate NEMA standard motors WITH SNAP RING ASSEMBLY 
Y2 to 30 HP. 


HOUSING 


FALK is a registered trademark 
AN IMPORTANT ECONOMY: Buy only what you need—the basic reducer 


alone, or with trough end and/or motor mount. For detailed information, contact 
your Falk Representative or Distributor—or write direct for Bulletin 7106. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS Paka 
Representatives and Distributors in most principal cities a. good name in indust ry 
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EQUIPMENT DEVELOPMENTS . . 


itizer and displays; and mag- 
netic tape unit. Solid-state, 
plug-in circuit boards facilitate 
adaption of the basic system to 
users’ needs. 

To save time and tape if re- 
cording input is utilized, play- 
back sped can rise to a max- 
imum of 100 times recording 
speed. Maximum signal fre- 
quency is 600 cycles/sec. — 
Consolidated Electrodynamics 
Corp., Pasadena, Calif. 86D 





Infrared Ovens 


Radiation from modular 
unit is uniform, efficient. 


Shown above is a 6-ft. infra- 
red oven that gives uniform 
heat over the entire emitting 
area. Each module adapts to 
fit any drying system, and can 
be used with any conveyor. 

Basic component of _ the 
modules is RediRay, a com- 
pletely self-contained heater that 
uses a ceramic face as source 
of infrared radiation. A formed 
resistance wire embedded with- 
in an insulating block behind 
the ceramic brings the face 
up to emission temperature. 
Behind the heating block are 
alternate layers of batt and re- 
flective insulation. All compon- 
ents mount in a_sheet-metal 
shell of modular dimensions. 

About 500 w./sq.ft. radiation 
is the output of unit illustrated 
above. Work temperatures rise 
to 400 F. Other units offered 
develop up to 2,000 w./sq.ft.— 
Infra Red Systems, Inc., River- 
dale, N. J. 88A 





Protective Suit 


Safety garb priced for eco- 
nomical disposal. 


Designed to protect workers 
in all industrial operations in- 
volving exposure to chemicals, 
water and excess dust or dirt, 
a new disposable plastic safety 
suit is priced at $3.95. Resistant 
to most acids and alkalies, the 
yellow PVC slipover jacket and 
trousers fit comfortably over 
ordinary work clothing. 

Elastic tape at neck, wrists 
and ankles assures a tight fit. 
—Safety First Supply Co., Pitts- 
burgh, Pa. 88B 











Flexible Connectors 


Correct pipe misalignment, 
absorb expansion. 


A series of new flexible me- 
tallic connectors has been de- 
veloped for process installations 
where thermal expansion and 
vibration are problems. Per- 
formance data prove that design 
and construction of the con- 
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nectors result in higher oper- 
ating efficiency at low over-all 
costs. 

Available in bronze and stain- 
less steel, the new units with- 
stand pressures varying from 
125 to 600 psi., according to tube 
I.D. and material of construc- 
tion. Sizes for bronze models 
are 4 to 4 in.; steel units come 
in 5- to 12-in. sizes.—Pennsyl- 
vania Flexible Metallic Tubing 
Co., Philadelphia, Pa. 88C 





Air Dryer 


High-capacity unit cuts in- 
strument-air dewpoint. 


Utilizing molecular sieves as 
adsorbent, the new MSA-90A 
Molecu-Dryer will economically 
lower the dewpoint of com- 
pressed air streams to about 
—100 F., says the manufacturer. 
Capacity is rated at 20,000 cfh. 
at 100 psi. 

An MSA-90A resembles two 
cylindrical shell-and-tube heat 
exchangers standing side by 
side. Molecular sieve adsorbent 
fills each of the vertical tubes. 
Auxiliary equipment includes a 
blower, gas heater, piping, 
valves and controls. All compo- 
nents mount on a 34x4-ft. skid. 

At any time during operation, 
one chamber is on the adsorp- 
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ACID AREA APPLICATION. Safety equipment and clothing are a ‘‘must’’ for personnel in the acid atmosphere of Dow’s chlorine 
plant at Freeport, Texas. This Super-Seal motor came prepared, too — with Poxeal insulation guarding the stator. 


Nothing... but nothing...stops 
Super-Seal motors 





In a tough acid pump installation, Dow Chemical’s 
Texas Division experienced no end of motor troubles. 
It seemed nothing could stand up in that humid, corro- 
sive atmosphere. Reports Dow: “Even with totally 
enclosed motors, winding failures were frequent.” And, 
they might have added, expensive. 


Then came Super-Seal motors— with amazing Poxeal 
insulation. A durable case of epoxy-resin encloses the 
winding end turns and slot portions of the stator . . . the 
most complete protection ever developed. Result? The 
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Super-Seal motor, after two years of continuous opera- 
tion in the acid area, is as good as ever. So good, in fact, 
that Dow has ordered 150 Super-Seal motors for a new 
chemical plant at Freeport, Texas. 


Isn't it time to revaluate your motor standards? There’s 
a good chance that Super-Seal motors can solve your 
motor problems, too. Contact your A-C representative 
or distributor, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


Super-Seal and Poxeal are Allis-Chalmers trademarks 
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SPECIFICATIONS ON THIS UNIT: 


MATERIAL: 316 ELC Stainless Steel 
Face Dimensions: 60” x 72” 
Overall Dimensions: 98” x 68” x 30” 


TUBES: 0.035” wall, 5” O.D. 


Slides satis Miata Spacing: 12” center to center, staggered 


for Additional FINS: 0.010” plate type with die-formed ferrules 
Spacing: 8 per inch 


ee SURFACE: Total: 10,650 sq. ft. 
Your Application. Primary: 558 sq. ft. 


CASING: Air tight at 60 inches W. G. 
OPERATING PRESSURE: 1500 p.s.i. 
WEIGHT: 5100 Ib. dry 


Information for 
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SAINT LOUIS 11, MISSOURI 
Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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Latest Statistics 
On Chemical Industry 
Given in New Facts Book 


The 1960-61 edition of the Chemical In- 
dustry Facts Book, published recently by the 
Manufacturing Chemists’ Association, pre- 
sents a great deal of valuable data on the 
history, growth, contributions and current 
position of the industry. The book indicates 
that by mid-1959, in terms of assets, the 
chemical industry was fourth in size among 
all U. S. industries. 

Eleven of 20 chapters in the new volume 
cover history, distinctive characteristics, prod- 
ucts, position in the economy, contributions to 
the economy, future prospects, raw materials, 
workers, plants, finances, research and devel- 
opment. Nine more chapters discuss chemis- 
try’s contributions to food, agriculture, cloth- 
ing, shelter, health, transportation and 
communications, defense, nuclear energy and 
space exploration. 





New Fabrication Techniques 
Make Commercial Titanium- 
Clad Vessels a Reality 


New bonding and welding methods have 
made it possible to construct a 4-foot diam- 
eter, 12-foot high, titanium-clad steel pressure 
vessel for processing highly corrosive chem- 
icals at elevated pressures and temperatures. 
The vessel has been proved out through al- 
most a year of service. As a result, titanium 
cladding is indicated as a cost-cutting measure | 
in the manufacture of corrosion-resistant 
equipment for the Chemical Process Indus- 
tries, 

To avoid the problems of titanium contam- 
ination and brittle welds inherent in the direct 
joining of titanium and steel, an unidentified 
metallic powder is placed between the tita- 
nium-cladding sheet and the steel backing 
plate. By applying heat to liquefy the powder, 
and vacuum to insure a good seal, the clad- 
ding is bonded to the backing plate without 
direct contact between the two metals. 

The clad plates are then welded to each | 
other by another special process. Here, steel | 
is joined to steel with a conventional weld. | 
Then a silver inlay is laid along the joint on | 
the titanium side, and covered with a fillet- 
welded titanium strap. This process eliminates 
contact between steel and titanium at the 
joint, and gives the vessel an all-titanium inner 
surface. 








Butyl Acetate Data Sheet 
Now Available from U.S.1. 


Specifications, properties, shipping data and 
applications for normal butyl acetate are given 
in a new data sheet just released by U.S.I. 
This material is the most widely used medium- 
boiling nitrocellulose solvent. It also finds 
application in the manufacture of cements, 
coated papers, lacquers, leather finishes, lino- 
leum, textile sizing, thinners ‘and a host of 
other products. 

The data sheet can be obtained from U.S.L. | 
sales offices or from the New York office at | 
99 Park Avenue. | ch 
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N ew U.S.I. Technique 


Improves Optical Properties 


of Blown Polyethylene Tubing 


Annealing Chamber Increases Light Transmittance, Reduces Haze 


The U.S.I. Polymer Service Laboratory has developed an annealing chamber 


r “chimney” 





First Nonconjugated 
Polyacetylenes Synthesized 
By New, Low-Cost Process 


Good yields of large carbocyclic compounds 
containing nonconjugated triple bonds have 
been achieved via a new process claimed to 
be simple and economical. The resulting com- 
pounds are being investigated by the rocket 
field as high energy binders and plasticizers 
for solid propellants and as intermediates for 
solid boron fuels. Other applications as inter- 
mediates are indicated by the presence of 
regularly spaced triple bonds in the new com- 
pounds. 

A mixture of mono- and disodium acetylides 
—made from metallic sodium and acetylene— 
are alkylated with q,-dihalides to yield linear 
and cyclic polyynes: 


Na—C=C—H 
X(CH:),.X+ 
Na—C=C—Na 


oo, 
(CH2)a 
C+” 


In the reaction, the monosodium acetylide 
performs the function of chain stopper to 
control the formation of high molecular weight 
polyynes. Hydrogen-terminated polyynes are 
assured by the presence of excess sodium 
acetylides. 

Highest yields are obtained by reacting 
dibromides at the boiling point of ammonia 
(—33.4°C), or dichlorides at elevated temper- 
tures under autogenous ammonia pressures. 








technique which results in significant improvement in clarity 


and gloss of blown polyethylene tubing, 
with practically no sacrifice of physical 
strength. The method involves installation 
of a chamber which encloses the blown tub- 
ing between extruder die and air ring. 


Unit is easy to install 


The chimney may be made of wood, glass 
or insulated metal. It should be constructed 
in two sections or hinged to permit installa- 
tion during extrusion . . . thus eliminating 
need for rupturing the “bubble” when 
threading film through the annealing cham- 
ber. 

Height of chimney is a critical factor. 
Optimum results are usually obtained with 
a 6 to 12” chimney height. While ratio of 
chimney diameter to die diameter is not criti- 
cal, it should be held between 2:1 and 3:1. 
For example: a 3” die would require a 6 to 
9” diameter chimney. 


An evaluation of PETROTHENE P-200-25 
resin using this technique revealed: 
Optical No 8” 
Property c himney Chimney 
Transmittance 30% 70% 
Gloss 7% 11% 
Haze 11% 4% 


No significant change was noted in impact 
strength. Elmendorf tear tests showed that a 
directional strength balance was brought about 
by adding the chimney. Tear values increased 
in the transverse direction and decreased in 


the machine direction. Yield, 
break and elongation were es- 
sentially unchanged. 








Polyethylene tubing has improved clarity and gloss when produced with new U.S.I. annealing 





techni Close-up view at right shows ‘ 


q 


‘chimney"’ between extruder and air ring. 
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Work on this new technique is continuing 
at the U.S.I. Polymer Service Laboratory, 
where your inquiries are always welcomed. 
If you have special problems, U.S.L. engi- 
neers will gladly offer their assistance. You 
are also invited to write for a Technical Data 
Sheet describing the new process. 








Anhydrous Alcohol-Freon 
Blend Developed to Clean 
Prinied Circuit Boards 


To clean printed circuit boards rapidly, 
safely and easily during production, a special 
solvent formulation has been developed which 
is claimed nonflammable, nonexplosive and 
low in toxicity. It is made up of a “Freon” 
solvent and a specially denatured anhydrous 
alcohol with an initial boiling point of 43°C. 

The blend is said to clean oil, grease, excess 
rosin flux, fingerprints and other dirt from the 
boards after soldering and other assembly 
operations are finished. It can be used with 
semi-automatic cleaning equipment or in sim- 
ple hand-dip baths. Reports indicate that it 
does an effective job without damage to circuit 
compenents, laminating cement, or most color 
coding and labeling on circuit parts. 

Since the formulation is a blend of solvents, 
fractionation of the mixture will occur due to 
a higher evaporation rate for the lower boiling 
Freon component. Therefore, with continu- 
ous, automatic cleaning in a system which 
recovers or reclaims solvent vapors, the com- 
position of the mixture must be checked from 
time to time. 

For small-scale cleaning in a static bath, 
two-minute immersion of the board, with 
slight agitation, is said to be generally ade- 
quate for satisfactory cleaning. Four-minute 
immersion, with slight agitation, was the maxi- 
mum time required to remove any type of sol- 
dering flux during test operations. 


Molded Polyethylene Liner 
In Steel Pail Available 
For Chemical Shipments 


A seamless, blown-in-one-piece polyethyl- 
ene liner for a steel pail has been developed as 
another advance in solving the problem of safe 





ANSOL PR. 





Oraenic Solvents end Int diet 





Alcohols: Ethy! (pure and all denatured formulas); Anhydrous and Regular 
Proprietary Denatured Alcohol Solvents SOLOX®@, FILMEX®, ANSOL@M, 


a Normal Butyl Alcohol, Amy! Alcohol, 
Fusel Oil, Ethyl Acetate, Normal Butyl Acetate, Diethyl Carbonate, 
DIATOL®, Diethy! Oxalote, Ethyl Ether, Acetone, Acetoacetanilide, 


and economical packaging of corrosive liquids. 
This container is expected to find wide appli- 
cation in packaging and shipping products 
such as acids and alkalies, food concentrates, 
photographic chemicals, electrochemicals and 
insecticides. 

The result of over two years of research and 
development work, the package has been ap- 
proved by the Bureau of Explosives to carry 
certain corrosive, poisonous and flammable 
liquids under ICC-37P specification. It has 
been successfully subjected to vibration and 
drop tests from 0°F. to 125°F.—tests more ex- 
haustive than those required by ICC and 
Federal specifications. 

The liner is blow-molded of polyethylene in, 
the same manner as a “squeeze bottle,” and is 
then attached to the cover of the outer steel 
container at the pouring opening, before it is 
inserted in the container. Its one-piece con- 
struction is said to insure against leakage and 
product contamination. 





ra eee , wd 
(Photo courtesy Jones & Laughlin Steel Corp.) 
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Information about manufacturers of these 
items may be obtained by writing U.S.I. 


New journal now being published on mathe- 
matical analysis and applications. Said to per- 
mit rapid publication of selected mathematical 
papers on classical analysis and applications in 
fields such as physics, chemistry, on 

o. 1560 





Plastic laboratozy equipment now available, from 
aprons to Y-connectors, covered in new catalog 
just issued. Plastics represented include poly- 
ethylene, styrene, teflon, nylon, polypropy ene, 
acetates, acrylics, vinyls. . 1561 


Rigid, fire-resistant polyurethane foams can now 
be prepared from new alkyd resin system which 
used trichlorofluoromethane as foaming agent. 
Said to be of interest for cores in sandwich con- 
struction, insulation applications. No. 1562 


Current projects of American Standards Assn. are 
described in booklet released recently. Covers 
425 projects, categories and gives scope of each, 
provides index and lists sponsors. hys and 
hows on standards outlined. o. 1563 


Method of analysis of sodium hydride, for con- 
tained sodium hydride and residual sodium, 
covered in technical data sheet now available. 
Describes apparatus, procedure, offers technical 
assistance. No. 1564 


Russian-English atomic dictionary. second edi- 
tion, can now be purchased. Over 23,000 Russian 
entries cover nuclear science and technology, 
physics (theoretical, atomic, molecular), physics 
of solids, crystallography, math. No. 1565 


Flash points of more than 4,500 trade-name liquids 
are listed in new reterence index now being sold. 
Data include manutacturers’ names, principal 
uses of products, and sources of information 
given. No. 1566 


Metal cleaning chemistry and techniques dis- 
cussed in 28-page handbook now availiable. In- 
cludes electro-, barrel, ultrasonic and machine 
cleaning, plus tank cleaning, with suggestions 
for tank design, layout, detergents. °. 7 





Instrumentation literature now being abstracted 
by new service. Claims to cover all significant 
articles of interest to chemical, petroleum, food, 
steel and glass fields. Abstracts journals, papers, 
patents, books. N . 1568 


High isequensy induction furnace can now be 
obtained which can operate in pure hydrogen 
or oxygen atmosphere up to 5,000° F. Makes use 
of zirconia and/or thoria pure oxide refractories, 
as susceptor or heating element. No. 1569 








USP, Intermediates. 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 





Acetoacet-Ortho-Chloranilide, Acet. 


Riboflavin U.S.P. 


Ortho-Toluidide,  Ethy! 
acetate, Ethyl Benzoylacetate, Ethyl Chloroformate, Ethylene, Ethyl 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P, (Ethyl Carbamate), 


Aceto- 


distributors). 


PETROTHENE® ... Polyethylene Resins 


Animal Feed Products: DL-Methionine, MOREA® Premix (to authorized mixer- 


DL-Methonine, N-Acetyl-DL-Methonine, Urethan 










USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 





Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia © St. Lovis * San Francisco 


U.S.I, SALES OFFICES 























Fresh off the Press! 





CENTRIFUGAL PUMP 
APPLICATION MANUAL 
by BUFFALO PUMPS ENGINEERS 


Here in concise useable form are complete facts on centrifugal 
pumps and their application. Quick, ready reference is pro- 
vided by subject sections tabulated at the front. A wealth of 
illustrations and diagrams amplifies the subject matter. 

The purpose of this Engineers’ Handbook is to cover the 
various uses of Centrifugal Pumps, the different types designed 
to meet specific needs, their operation and the solution of 
pump problems. Also included are general data and Standards 
of the Hydraulic Institute. 

The pocket-size Manual contains 277 pages of fact-filled 
information of vital importance to every user of pumps. It will 
prove an invaluable tool and reference to every Pump Engineer. 

Use Handy Coupon to Order Your Personal Copy Now! 


There’s a BUFFALO Centrifugal Pump for Your Job! 
@ Single- and multi-stage pumps for general and special industrial service. 
@ Wide range of pump designs, sizes, materials and capacities. 


@ Special pumps for moving paper stocks, corrosive and high 
temperature liquids and slurries. 





A “MUST” FOR EVERY PUMP ENGINEER 





You can rely on your nearby Buffalo Representative for expert help. 


Remember, he helped write the “book”. 
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BUFFALO PUMPS Division 


Buffalo Forge Company ~~ 


501 Broadway, Buffalo, New York 


(0 Please send Centrifugal Pump Application Manual now — 
bill me later. 
( Enclosed is $5. Please send the Manual Postpaid. 
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BEVELED ORIFICE 
3000 P.S.1. 


Brand New! 


CLAYTON MARK vei 


full opeumng 
UNION CHECK VALVE 







ALLOWS FREE PASSAGE OF PRODUCT 
SEPARATING OR LINE CLEANING DEVICES! 


A New full opening Union Check Valve joins ee 
@ Full Opening Poppet the family of Clayton Mark Unions . . . 
bringing to industry a top entry swing-check 
» Removable Stem valve with superior features. . offers many 
advantages especially for liquid processing. 
© Metal to Metal Seats A pioneer in the manufacture of valves and [ 
inet : steel unions, Clayton Mark has developed — 
@ Fits 2” Diameter Pipe a complete line that serves as the industry’s 


- i HANDLEBAR 
“yardstick” of quality and performance. 3000 P.S.I. 
e Rated 500 P.S.1—W.0.6. When you want the best —specify C.M.! 


Feature for feature CM Unions are superior! 


CLAYTON MARK & COMPANY gt GLa”... 


1900 Dempster Street ° Evanston, Illinois 
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Trefoil installation 
in 9 ft. dia. kiln 


Refractory Heat Exchangers 


increase rotary kiln efficiency 
Harbison-Walker TREFOIL design provides important benefits 


This construction built with refractories especially 
suited for the purpose is showing exceedingly grati- 
fying economies in rotary limestone and lime sludge 
kilns. Its use is the means of imparting sensible heat 
to the charge, even to the degree of partial calcination 
in some installations. 

The structural strength of the trefoil construction 
is proving its excellent durability. An original instal- 
lation in a 10’ diameter kiln has now been in service 
for three years, with indications of considerably 
longer life. This good service presently is approaching 
repetition in a number of other kilns. 

The magnitude of preheating of the charge in pass- 


ing through the trefoil tends to moderate the temper- 
ature in the hottest zone, necessary for a given rate 
of production. The development of excessive accre- 
tions in the high temperature zones with certain fuels 
may be reduced and the lining life extended. 

Net results from the use of the trefoil are fuel 
savings and increased production in kilns which are 
not greatly overloaded beyond rated capacities. 

H-W technical service is freely offered in helping 
determine various details such as length of the trefoil 
section (usually 15 to 25 ft.) and longitudinal location 
for the various conditions involved. 


Harbison-Walker Refractories Company 


AND SUBSIDIARIES 


World’s Most Complete Refractories Service 
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GENERAL OFFICES: PITTSBURGH 22, PENNA. 
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Main condenser in Consolidated Edison Astoria No. 4 


Unit will use Ambraloy-927 aluminum brass tubes 


To meet New York's growing power needs, Consolidated Edison Co. adds a 340,000-kw 
block of generating capacity this year, when it starts up its Astoria No. 4 Unit. The Amer- 
ican Brass Company is supplying half of the tubes for the main condenser—12,250 tubes, 
each 7%” O.D. x .049” wall, of Ambraloy-927. This aluminum brass condenser tube alloy 
was developed by Anaconda to provide high corrosion resistance to clean and polluted 
sea water. It has established an excellent service record in steam power plants and oil 
refineries along the seacoasts—and in marine service on high-speed turbine-driven ves- 
sels. The American Brass Company, Waterbury 20, Connecticut. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario. — A N A Cc O N D A 


TUBES AND PLATES FOR CONDENSERS AND HEAT EXCHANGERS 
Made by The American Brass Company 
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Where expansion joint reliability really counts... YOU FIND ZALLEA 


manufacturing firm in these fields has 
given us an unequalled background of 
experience and engineering capacity. It 
can give you important savings in time 
and investigation when expansion is in- 
volved in piping systems or tanks. 


Eighteen Zallea Expansion Joints pro- 
tect all the piping between compressor, 
reactor and turbine in General Electric’s 
Heat Transfer Reactor Experiment 
(HTRE). Sizes range from 18-in. to 
30-in. diam. Temperatures are 500 F and 
1500 F at 53 psig. 


Objectives of HTRE were to develop 
and test a complete aircraft nuclear 
power plant system, to determine oper- 
ating characteristics, and to verify the 
design of a direct-air-cycle nuclear pro- 
pulsion system. As in any research in- 
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volving unknown quantities (in this case 
the heat source) a basic requirement for 
all system components was maximum 
reliability. The results of HTRE were 
successful. Objectives were accom- 
plished. The integrity and life of all 
system components were verified. 


This is another example of Zallea com- 
petence in the nuclear field. In fact, 
Zallea has provided the large majority of 
all the expansion joints used in atomit, 
nuclear and missile projects. Our ,work 
with almost every major engineering and 


Write for Catalog 56, which contains 
complete and comprehensive engineer- 
ing data for Expansion Joints from 3-in. 
to 50-ft. diam., pressures to 3600 psi, 
temperatures to 1600 F. 

ZALLEA BROTHERS, Taylor and Locust 
Streets, Wilmington 99, Delaware. 


FOR MAXIMUM RELIABILITY 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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Two reasons: (1) STANort is a superior oil. (2) 
Along with Stanort, Hunter Packing receives 
experienced lubrication technical service. 


Wh Hunter A special antioxidant in STanomt gives the oil 
y resistance to chemical change. Deposits are min- 
» imized. The oil has a high viscosity index, is 
Packin Com all resistant to temperature change. It lubricates 
l f y effectively at both high and low temperatures. 
Due to special refining techniques, STANoIL will 
Se not readily emulsify. A special additive minimizes 
ll N) foaming. STANOIL has a low pour point. It flows 
freely at low temperatures. A rust inhibitor in 

Stanoit “plates out” on metal surfaces. 
STANOIL W. P. “Sandy” Wehking, the Standard Oil man 


who calls on Hunter Packing Company, has 












a 8 plenty of experience in technical service work. 
Industri al il He’s been at it for 17 years. Sandy studied chem- 
istry at Blackburn College. He has also completed 


the Standard Oil Sales Engineering School. 







To get more information about STanort Indus- 
trial Oil and to obtain technical help on your 
lubrication problems, call the Standard Oil office 
near you in any of the 15 Midwest or Rocky 
Mountain states. Or write, Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 
















Quick facts about 
STANOIL Industrial Oil 


e Antioxidant gives oil resistance 
to chemical change, minimizes 








deposits. 
elnhibitor “pilates out” on metal 
surfaces, prevents corrosion. You expect more from STANDARD ) and you get it! 













e Receives special refining to elim- 
inate emulsion problems. Con- 
tains additive to minimize foaming. 









e High viscosity index. Resists tem- 
perature change. 
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\ 
| Temperature check. Frank Persson of Hunter - 
f Packing Company and Standard Oil lubrication | 
} specialist W. P. “Sandy” Wehking inspect one Ae 
of four compressors in Hunter plant 
that uses Stanoit Industrial Oil. 












| BETTER COOLING 
MEANS LONGER LIFE 
LESS MAINTENANCE 


The numerous thin, deep ribs of Elliott C-W 
SEALEDPOWER Motors are the most advanced 
development of the ribbed construction, pioneered 
in the United States by Crocker-Wheeler. Modifica- 
tions of SEALEDPOWER totally-enclosed fan-cooled 
motors include explosion-proof designs in all ratings 
up to 300 hp. Either open greasable or pre-lubri- 
cated bearings can be furnished. 

Highly-effective sealing prevents entrance of 
moisture, dust, dirt, corrosive materials; conse- 
quently these motors can be depended upon for 
long, trouble-free service. 

In numerous cases, SEALEDPOWER motors are 
proving to be more economical than standard open 
motors because of their low maintenance and 


dependability. 


ELLIE OTT: 
Compomny 


CROCKER-WHEELER PLANT JEANNETTE, PA. 
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This new 300-hp unit is the 
largest of the Elliott C-W 
‘family’ of ribbed-frame 
enclosed motors, pio- 
neered in the United States 
by Crocker-Wheeler. 


Extra fins keep bearing cool. Cooling blast hugs frame. Air is 
This potential trouble spot is directed along fins extending 
effectively cooled by the gen- entire motor length. Easy to 
erous extra fins seen in the clean—no enclosed cooling 
photograph above. passages to clog up. 


Newest data on modern 

enclosed motors—including 

explosion-proof—is given 

in Elliott Bulletin PB 6000-2. 
| Send for free copy today. 








LOUISVILLE 
EVAPORATOR 





EXTRACT OUT 
——_ 
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PROCESS DYNAMICS 


A new concept for evaluation and control of Equipment and 
Process Performance 























LOUISVILLE 


“C.S." DESOLVENTIZER | DESOLVENTIZED 


SOLIDS OUT 





General American’s wide diversification permits the design 
of equipment for controlled performance and process in 
transport. This diversification plus specialized experience 
and extensive laboratory facilities assures you of correct 
equipment construction and maximum utilization of auto- 
mated systems. 

Our engineers, with their broad experience in equip- 
ment and process specialties, are ready to work with yours 


to provide any of the listed equipment and systems, and 
to install them anywhere in the world. 

Unified responsibility as provided by General American 
means greater efficiency, fewer complaints, improved co- 
ordination and far less down-time than you can possibly 
get when your equipment is furnished by a variety of 
suppliers. 






Process Equipment Division ¥ 


GENERAL AMERICAN TRANSPORTATION CORPORATION WGENERAL/ 






135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 








LOUISVILLE PROCESS EQUIPMENT—TURBO-MIXER—TRAYLOR ENGINEERING—FULLER COMPAN Y—DRACCO 
DIVISION—SUTORBILT—KANIGEN CHEMICAL PLATING--PLATE & WELDING—WIGGINS CONSERVATION 
STRUCTURES—FIELD ERECTION DIVISION—blowers * compressors * conservation systems * conveying systems * coolers * 
crushers * cryogenic equipment ¢ crystallizers * dewatering presses * dryers * dust control equipment * evaporators * extraction equip- 
ment * fans * fractionating columns * gas absorbers « gasholders * mixers * preheaters * pressure vessels * pumps (gas and vacuum) * rock 
product processing equipment * storage tanks (floating, fixed and lifter roofs) 
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“Buy the best... 
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your supplier has it” 


Bee 


ACF lubricated Plug Valves are 
available ‘in rectangular, round, 
diamond and V ports; venturi, 
multiport and steam - jacketed 
models. 


Materials: steel, semi-steel, Ni- 
resist, carbon steel, bronze, 
aluminum. 


Sizes: ¥2" through 30”. 


Working Pressures: 125 through 
800 pounds. 


Lubricated Plug Valves 


You'll get top performance from ACF valves. They seal tight, 
service quickly and fit into the smallest possible space. 

Both rectangular and round port valves provide through-con- 
duit flow with minimum turbulence, minimum pressure drop. The 
cylindrical plug can’t stick or wedge — operates with an easy 
quarter-turn. 

Next time — and every time ask for ACF! Available from 
leading suppliers everywhere. 


WRITE FOR CATALOG 400 


Division ofr QCf inousrtries ! 


! 
INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 








QuiK-Konnect’ thermocouple components 


¢ Inserts match thermocouple alloy 
e Inserts easily interchangeable 


identification 


individyal T/C’s 


For accurate, swift, and foolproof connection 


of thermocouples to extension wire 


New QuiK-Konnect plug and jack bodies give 
fast, easy, and foolproof extension wire connec- 
tions in plant, laboratory or test cell 
installations. 


Inserts have different diameter positive and 
negative poles, for foolproof connection . . . are 
extremely easy to remove for field calibration 
change or replacement. Various tube adapters 
are available to protect small-diameter thermo- 
couples, and cable clamps can be supplied to 
protect extension wires from fraying or tearing. 


The QuiK-Konnect line, in addition to plugs 
and jacks, includes: 


th 
PI ERING THE FUTURE 


YEAR 


1. Single-jack panel that fits 34-in. knockout. 


2. 4-point jack panel that fits standard 
electrical outlet box. 


3. Multiple jack strips. 

4. Custom-built multiple jack panels. 

5. QuikK-Kords* for patch programming mul- 
tiple jack panels. 


You can get complete details from your nearby 
Honeywell field engineer. Call him today... 
he’s as near as your phone. 

MINNEAPOLIS-HONEYWELL, 21 Penn St., Fall 


River, Mass. 
* Trademarks 


Honeywell 
Fits in, Control 


SINCE 1665 
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e Color coded discs for easy calibration 


» Number discs for easy identification of 

















THESE FEATURES 


Make The BS&B 


“uP Ip 


TODAY’S OUTSTANDING 
VALVE IN ITS CLASS! 


BS&B Super 70 Control Valves are 
widely used with instruments to control 
pressures, temperatures, liquid levels and 
flow. They efficiently handle gas, air, 
vapor, steam or liquids in a wide variety 
of applications. Valve bodies are avail- 
able with either the patented clamp ring 
—float ring closures—up to 600# ASA— 
or the conventional flanged-gasketed 
type closures in ratings up to 2500# ASA. 
















© 
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DP Body w/clamp ring— DP Body w/flanged- SP Body w/clamp ring— SP Body w/flanged- 
float ring closure gasketed closure float ring closure gasketed closure 
VALVE BODIES AND 1. Direct, Reverse and Pressure Balanced 8. 2-Piece Forged Steel Clamp Ring 
Actuator 9%. Type 303 Stainless Steel Packing 
INNER VALVES REVERSIBLE 2. Diaphragm Plate of Ductile Iron Follower 
3. Mouided Diaphragm of Buna-N With 10. Heavy Duty Adjustable Bolted 
WITHOUT ADDITIONAL PARTS Nylon. Inserts Construction 
4. Pressed Carbon Steel Case 11. Teflon CVU, TA and GA Packing 
5. AISI 303 Stainless Steel Stem 12. Solid Cast, Step-Type Design 
6. Tempered Steel Spring, Precision 13. Flanged-Gasketed Closure 
Calibrated To Within + 2% 14. Clamp Ring—Fioat Ring Closure 
7. Ductile Iron Yoke 15. High Capacity, Stable Flow Body 
at 





For the location of your nearest BS&B Sales Office or 
Representative, consult your Chemical Engineering Cat- 
alog or Refinery Catalog. Or if you prefer, write directly 
to us for detailed information. 


Brack, Sivatits & BryYSOn, INC. 


Controls Division, Dept. 4-N2 
7500 East 12th Street Kansas City 26, Missouri 
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No. 707T Electronic DP Transmitter has no vacuum 
tubes — no transistors 


Users of this instrument claim it is the finest flow transmitter 
ever designed. It provides the widest possible flexibility, sus- 
tained long-term accuracy and performance because: 


@ Simplest Conversion from differential pressure to 0-200mv AC. 


@ Nothing exposed to the process except end plates (steel or 316 stain- 
less steel) and 316 stainless steel diaphragms. 


@ Minimum displacement—only .025 of a cubic inch of fluid for 100” 
range. Permits DP measurement even when solids are present. 


@ internal silicone damping—continuously adjustable to damp out pul- 
sations from 5 to 100 cpm. 


@ Full over-range protection to 1500 psi—either high or low sides. 


@ Range span continuously adjustable from 0 to 50” water to 0 to 200” 
water, using output voltage adjustment. 


@ External zero adjustment, with wide range of zero suppression. 


Compatible No. 7003 AC or DC Electronic Recorder 


@ Powerful servo motor provides accuracy of 42 of 1%, sensitivity to 
changes of 0.1% in input signal. 

@ High energy servo motor permits heavy duty, integral alarms. 

@ Big 4” chart gives continuous 30-day record (1” per hr.). ‘‘Adjust-O- 
Matic” 24-hr. chart tear-off, optional. 

@ Available with one, two or three pen recording. 

@ Completely transistorized, unaffected by + 10% line voltage variation. 


For full information about these outstanding instruments, call 
your Taylor Field Engineer, or write for Bulletin 98333 (707T) 
or Bulletin 98335 (700J). Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Ont. 


Taylor Lnstrumenta MEAN ACCURACY FIRST 
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WITH ALCOA ALUMINUM BUS CONDUCTOR... 


twice as much for the same price 


IT’S TRUE-—for conductors with the same electrical and heat-dissi- 
pating ratings, you can buy, today, two feet of Alcoa bus for the 
price of just one foot of copper. 


BUT MATERIAL cost is only part of the story. Lightweight Alcoa® 
Aluminum Bus Conductor handles more easily and requires less 
costly supporting structures. It’s easier to bend and form to your 
needs. Millions of pounds of aluminum bus are in service today in 
all types of industry. 

SO WHY ever use any bus except Alcoa Aluminum? There’s not a 
reason in the world . . . not these days! For up-to-date facts and 
figures on how much you can save, call Alcoa or your Alcoa Distri- 
butor. Aluminum Company of America, 2120-L Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


























Write on 
company 
letterhead for 
Alcoa Aluminum 
Bus Conductor 
Handbook 


ROME CABLE 
DIVISION 

















THE MODERN TOOL...AT WORK FOR MODERN INDUSTRY 


to stop 


Orros1o0n. 


the 


Polyken Protective Tape 
Coating is tough and long- 
lasting... that’s why 
maintenance men prefer it 
to costly repainting. 


ot tint, 


Polyken is poly- 
ethylene tape 
coating... 
elastic, inert, 
nondrying... 
offering stable 
protection un- 
der severe 
chemical con- 
ditions. 


Polyken's doubly thick 
adhesive system holds 
tight ... seals voids... 
bonds to clean surfaces 
without a primer. 


start here 


(contact your local Polyken distributor) 


Polykeri 


PROTECTIVE COATING 


tHe K EN DALAL comrarr 
Polyken Sales Division 
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Atlanta, Georgia: Steele & 
Associates, Inc. 

Chicago, Illinois: Sales’ Engi- 
neering, Inc. 

Cincinnati, Ohio: Hare Equip- 
ment y 
Cleveland, Ohio: 

The Harco Corp. 

Denver, Colorado: Patterson 
Supply Co. 

Fort Worth, Texas: Plastic Engi- 
neering & Sales Corp. 
Houston, Texas: Cathodic 
Protection Service , 
Jackson, Michigan: Utility & 
Industrial Supply Co. 

Kansas City, Missouri: 

H. J. Hodes Co. : 

Kansas City, Missouri: Indus- 
trial Coating’s Engineering Co. 
Long Beach, Calif.: Barnes & 
Delaney 







Memphis, Tenn.: General Pipe 
& Supply Co. 

Minneapolis, Minn.: Simcoe 
Equipment Co. 

New Orleans, Louisiana: 

L. F. Gaubert & Co. 
Philadelphia, Pa.: Harold N. 
Davis Co. 

Plainfield, New Jersey: Stuart 
Steel Protection Corp. 

San Francisco, Calif.: Incandes- 
cent Supply Co. 

San Francisco, Calif.: Phillips & 
Edwards Elec. Co. 

Seattle, Wash.: Farwest Cor- 
rosion Control Corp. 

Seattle, Wash.: Pacific Water 
Works Supply Co. 

St. Louis, Missouri: Shutt 
Process Equipment Co. 

Tulsa, Oklahoma: Midwestern 
Pipe Line Products Co. 
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if you have a Cooling...Heating...or Drying problem 











investigate the revolutionary advantages of... 


¥ 
@ 
THE holo-flite PROCESSOR! 


If you have processes where slurries, granular solids, pulps 
or pastes are cooled, heated or dried, be sure to get all the 


facts on HOLO-FLITE advantages. 


HOLO-FLITE handles such processes — in con- 
tinuous flow — in as little as 1/5th the space 
of other types of heat exchangers. What’s 
more, it is readily adaptable to a wide range 
of applications — is simple to install and 
maintain — and provides many other im- 


portant savings. 


te B 


ITS APPLICATION FLEXIBILITY is 
almost. unlimited. It cools, heats, 
or dries. It handles granular 
solids, pulps, pastes, slurries and 
fluids with equal ease. Its heat 
transfer agent can be water, re- 
frigerant, hot oil, Dowtherm, steam 
or other liquids or vapors at any 
of a wide range of temperatures. 


typical HOLO-FLITE advantages... 


\\ie le Wisillssy, 
he fx ° 


~ f 












hy 





A, CF Y 

JIVUP SIP 
THE LARGE HEAT-TRANSFER 
SURFACE saves space — HOLO- 
FLITE requires as little as 1/5th 
the space of other heat-exchange 
equipment of comparable capac- 
ity. Moreover, a more complete 
heat transfer is effected, result- 
ing in more uniform processing. 


o™ NS 
y\' 




















ROTATION IS SLOW — gran- 
wlar and powdered solids are 
handled with practically no 
dusting — negligible abrasion. 
There are no dust recovery prob- 
lems — a further saving in in- 
stallation, maintenance and 
operating costs! 









,euse) 








EOD 


ITS OPERATING CAPACITY is 
readily adaptable to virtually any 
requirements by simply varying 
the diameter, pitch, and length of 
flights, as well as the number of 
“tiers.” Multi-tier units require no 
more floor space than single-tier 
installations! 














it cools materials in ranges from 
1800°F to O°F. It heats and dries 
with hot oil to 600°F...with 
Dowtherm to 750°F... with steam 
to 150 Ibs. per sq. in. pressure. 


Send for a Free 12 Page Bulletin which gives further time, 
space and money-saving details on Holo-Flite installation 
and operating advantages! 











HOW HOLO-FLITE WORKS... 

Basically the HOLO-FLITE consists of one or more flights of hollow- 
bladed screw conveyors. The product to be processed moves through 
a trough housing the conveyor screws. The heat-transfer fluid circu- 
lates through the hollow blades and shafts of the conveyor. The prod- 
uct is constantly rotated into, around, under and over the blades and 
shafts through which the heat-transfer fluid is circulating, assuring 
quick, uniform heat passage between the two mediums — as the prod- 
uct is continuously moved along in a bulk-flow without interruptions! 


“Holo-Flite’’—Trade Mark Reg. 


—_— 
There are many money and time-saving applications for the Holo-Flite wherever 
products are led, dried, heated or even calcined. Let our engineers study your 
particular problem and make helpful recommendations. No obligation, of course! 








WESTERN 


PRECIPITATION 


CORPORATION 





COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
CMP Combination Units Engi 


DUALAIRE Jet-Ci id Filt 
THERM-O-FLEX Hi-Temp Filters LOS ANGELES 54 « NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 » ATLANTA 5 + SAN FRANCISCO 4 
TURBULAIRE-DOYLE Scrubbers Representatives /n all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


and C of Equipment for Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 





HOLO-FLITE Processors 
HI-TURBIANT Heaters 
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CLOSER LOOK A’ 





PICK exact Bourdon tube 
to meet stress, over-pres- 
sure, pressure range. 


PICK Ni-Span “C” low 
pressure elements for ex- 
ceptional thermal stability. 











PICK Supergauge® for 
long life, accuracy to 0.5%. 





PICK Solfrunt® for accu- 
racy to 0.5%, solid-front 
safety from blow-outs. 











can help you pick gauges 
that stay on the job 


Are you going to a higher price on gauges in order 
to make sure of gauge reliability? “Over-gauging” 
to get long life? It will pay to take a closer look at 
the size, flexibility, and high standards of accuracy 
of the United States Gauge line. At USG you can 
choose from over 50,000 standard indicating dial 
pressure gauges. Thousands of choices in case 
styles, sizes, materials, and in gauge components. 
Thousands of specials, too! Not only can you pin- 
point your reliability factor, you can pinpoint your 
price for 99% of your gauge needs . . . from one 
line! It’s easy to check .. . just call your USG 
distributor for your next gauge requirement. See 
the Yellow Pages, or write for catalogs and name 
of your distributor. 


UNITED STATES GAUGE 


Division of American Machine & Metals, Inc., Sellersville, Pa. ons 








PICK Test Gauges for de- 
pendability, and accuracy 
as high as 0.2 of 1%. 








PICK Recorders and Re- 
cording Controllers built to 
stand vibration, pulsation. 











PICK A-Line for premium 
reliability, accuracy to 1%, 
and savings up to 40%. 





PICK Arc-Loc® Movement 
for longer life, easier and 
lower maintenance. 





PICK U. S. Gauge Indicat- 
ing Controllers or Trans- 
mitters for reliability. 
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We're proud to be making this important contribution to the long-service depend- 
ability of these nuclear-powered submarines. 


Like all other components of their nuclear-powered propulsion machinery and equip- 
ment, the Foster Wheeler main condensers, shown above being tubed with Scovill 
Cupro-Nickel, 30% Heat Exchanger Tube, have passed the most exhaustive per- 
formance tests it has been possible to devise. The same tube specification is also 
being installed in the ejector condensers. All of the tube is electronically tested 
on new equipment at the Scovill Tube Mills before delivery. 


Scovill Cupro-Nickel, 30% Heat Exchanger Tube has a long record of trouble-free 
service on U. S. Naval vessels and those of many other nations. It is a first choice HEAT EXCHANGER TUBE 


of design and operating engineers where salt water or corrosion conditions are for Applications from Marine to Petrochemical, 


severe, particularly at elevated temperatures and when the circulating media travel from Compressor Intercoolers to “Cat-Cracker 

Exchangers, in these popular Alloys . . . Phos- 
at high velocities. The corrosion resistance is excellent; strength of the alloy phorized Admiralty * Admiralty * Arsenical Ad- 
remains constant over a wide temperature range. miralty * Red Brass, 85% »* Deoxidized Copper 


Arsenical Copper ¢ Cupro-Nickel, 10%-20%-30% 
¢ Aluminum Brass * Aluminum Bronze, 5% « 
Scovill Technical Service . . . considered by many the most experienced in the field. Muntz Metal * Duplex Tube 


Why not discuss your own heat exchanger tube conditions and problems with 


SCOVILL MANUFACTURING COMPANY, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 
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Whatever your mode of handling, you can assure _ 


accurate movement of bulk materials with these Dracco — 
etter CO nt rod units. They are manufactured in cast iron, aluminum 
or stainless steel to meet your specific needs. 
Long service life, reliable performance, 


of 0 ur negligible maintenance — Dracco provides these 
through experience-proved designs, precision 
machining, quality materials. 


; For detailed information and prices, contact: 
U ma er la S Dracco Division of Fuller Co., Harvard Ave. and 


E. 116th St., Cleveland 5, Ohio. 


CUT-OFF GATES: 


Designed for positive control of mate- 
CUT-OFF rial discharge from chutes, bins, hop- 
pers. Self-cleaning gate is non-clog- 
ging, closes completely to prevent 
trickling. Available in manual, air or 
motor operated models to fit square 


chutes. Rugged construction. 





ROTARY FEEDERS: 


Used for discharging or feeding non- 
abrasive materials at uniform pre- 
determined rates. Models available 
for positive and negative pressure 
systems; both maintain pressure dif- 
ferential. Available with or without 
drive in rotor diameters from 5 to 28 4 
inches, capacities to 10 cu. ft. per rev. 





DIVERTER VALVES and GATES: 


Precision-built for selection of flow 
path in pneumatic conveying lines or 
DIVERT gravity discharge chutes. Tunnel-type 
for pelletized materials; flap-type for 
powdered materials. Available in 
manual, air or motor operated models. 
Accurate operation maintained 


throughout long life. 












FULLER 
COMPANY 


airstream conveyors 
dust control equipment 








tract 
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DELHI-TAYLOR ANNOUNCES 
new 










petrochemicals 


terminal 


CHARLESTON, S.C. 
FACILITIES 

TO SERVE “- 
THE SOUTHEAST 


Close on the heels of expanded production facilities comes 











Delhi’s new Marketing Terminal at Charleston, S.C. 
for high purity petrochemicals and petrosolvents. 
The new 2,000,000 gallon bulk storage facilities will 
insure prompt deliveries of Delhi products to the textile, 
paper, paint and chemical industries in the Southeast. 
Among the products which will be stored at the new 
terminal include nitration grade Toluene, 5° Xylenes, 
Mineral Spirits and Special Textile Solvents. 

The Delhi Terminal is conveniently accessible by truck, 


rail, barge and ocean tanker. 


For further details write to our New York or Dallas office. 


CHEMICAL DIVISION 


DELHI-TAYLOR OIL CORPORATION 


CORRIGAN TOWER, DALLAS 1, TEXAS 
415 MADISON AVE., NEW YORK 17, N. Y 


CORPUS CHRISTI * CHICAGO + CHARLESTON + BATON ROUGE + HOUSTON 
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DEVELOPMENTS... 





PROCESS FLOWSHEET x. a. rasine 








Acetylene Formaldehyde 




















Propargy! alcohol 


Butenediol 


Butyrolactone 


N-Methy!- 
2-pyrrolidone 


Polyvinylpyrrolidone 














Crude 
acetylene 
a 
SCRUBBER COMPRESSOR 


Propargy! halides 


Butynediol 


Butanediol 


2-Pyrrolidone 


N-Vinyl- 
2-pyrrolidone 


Formaldehyde 






ETHYNYLATION 
REACTOR 











SEPARATOR 














High-Pressure 
Acetylene Chemicals 


First plant in this country to make acety- 
lene derivatives via high-pressure synthesis is 
the Calvert City, Ky., plant of General Aniline 
& Film Corp., climaxing years of research and 
development in an entirely new branch of chem- 
istry. Now for the first time, GAF opens its 
Calvert City gates and gives you a unique 
opportunity to tour this industry “first.” 

Representing a $6-million original invest- 
ment, the plant is now operating at design ca- 
pacity following a prolonged shakedown period. 
Eleven major types of products, varying in 
value from 25¢/lb. to $6/lb., flow from the plant 
and are sold for a wide range of applications 






Crude 
propargyl 
alcohol 


STILL 
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Waste 
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ST Catalyst 
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REACTOR 





FILTER 








Butynediol 
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ACETYLENE COMPRESSOR is a water-ring type to insure cool operation and 
to saturate the acetylene with water vapor to minimize explosion hazards. 


such as beverage clarifiers, corrosion inhibitors, 
cosmetics, germicides and industrial solvents. 
GAF reports that market acceptance of these 
new chemicals has been good and that expan- 
sions of several parts of the plant have just 
been completed and expansion of other units is 
under way. 

The plant actually consists of seven plants 
in series, each producing multimillion-pound 
quantities of a chemical which is marketed and 
also is used as feed stock for the following unit. 
Engineering design and plant construction were 
carried out by the Lummus Co. 
>How to Tame Acetylene—Key to the com- 















Propargyl halide Butenediol Butanediol 
A 
Catalyst b 
Halogen Propargyl 
alcohol 
BATCH ‘ 
REACTOR STILL 
Sti en DEHYDROGENATION 
recovery REACTOR 
os 




















Butynediol REACTOR 

















mercial success of GAF’s acetylene derivatives 
plant is the ability to handle acetylene safely at 
elevated pressures. 

Acetylene decomposes spontaneously even 
in the absence of air at elevated pressure or at 
more moderate pressures if exposed to a source 
of energy. Such decompositions may develop 
into explosions or detonations creating pressure 
rises up to 200 times the initial pressure. Han- 
dling techniques developed eliminate explosive 
wave propagation and limit hazards to a slower 
decomposition with a lower pressure rise of 
about 12 times initial pressure. All equipment 
must be built to withstand such pressures. 





recovery 


SEPARATOR 


POLYMERIZERS produce a wide range o 
tailored PVP polymers in a special plant 


To hydrogen 
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e of carefully 
ant area. 


Precautions—GAF uses two methods to 
t explosive decomposition of acetylene, 
ing on the partial pressure of acetylene 
bd. If high partial pressures are needed, 
e space within equipment is reduced to a 
m by using small-bore lines and the 
e of free space with fillers such as 
g rings. When low partial pressures are 
, acetylene is diluted with an inert gas 
ce partial pressure below the explosive 


o types of compressors are employed. 
partial pressure acetylene, a slow-speed, 
age reciprocating compressor submerged 
ng water is used. For high partial pres- 
cetylene, GAF uses a specially con- 
id water-sealed centrifugal compressor. 

of Seven—For the initial reaction, acety- 
der pressure reacts continuously with an 
s formaldehyde solution in the presence 
ghly active copper acetylide catalyst on 
er. This reaction is highly exothermic 


Butyrolactone 


PUMP 





PUMP 


REACTOR 
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THREE UNITS shown above are, left to right: pyrrolidone plant, vinyl pyrrolidone 
distillation and butyrolactone system, and the propargyl! alcohol plant. 


Liquid ammonia 
or methylamine 





To waste —- 



















and requires water cooling; reactor is a vertical 
tower of special design to provide even distribu- 
tion of gas and liquid over the solid catalyst bed. 

Effluent from the reactor is an aqueous so- 
lution of butynediol, propargy] alcohol and un- 
reacted feed stock which is continuously 
stripped to separate butynediol. Unreacted 
formaldehyde is converted to dimethylformal 
with methanol and H.SO, and is removed along 
with other impurities from propargy] alcohol 
in a continuous, automatically controlled system 
which yields anhydrous propargy] alcohol of 
98-99% purity. Propargyl halides are prepared 
by reacting the alcoho! catalytically with the 
corresponding halogen. 
> Add Hydrogen—Butynediol from the first unit 
can be hydrogenated to both butanediol and 
butenediol. 

Butanediol is produced by catalytic hydro- 
genation of aqueous butynediol in a tower at 
pressures up to 3,000 psig. Product stream, 
after degassing, undergoes multistage distilla- 
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ove water, unreacted butynediol and 
ints of other impurities. 

ediol is made by partial catalytic hy- 
n of aqueous butynediol in a batch 
roduct stream is fractionated to re- 
r and other impurities. 
ydrogenate—To form butyrolactone, 
is catalytically cyclodehydrogenated 
) F. in a continuous reactor. Hydro- 
1d in this reaction is purified and re- 
the hydrogenation units. Pure bu- 
» is isolated in a specially designed 
ictionation system. 

idone is obtained by reacting butyro- 
h anhydrous ammonia at 2,000 psig. 
00 F. in a homogeneous liquid-phase 
eel reactor. After removal of water 
1ia from effluent, vacuum fractiona- 
s pure pyrrolidone. Methyl] pyrroli- 
duced in the same equipment by sub- 
ethylamine for ammonia. 
oyrrolidone is manufactured by cata- 
tion of pyrrolidone with dry acety- 
* 200 psig. Reactor effluent flows to a 
till for removal of light ends and 
ractionating system. 

Polymerize — Polyvinylpyrrolidone 
repared by batch solution polymeriz- 
yinylpyrrolidone in stainless steel 

Catalysts and reaction conditions 
1 to tailor the desired polymer prop- 
teen homopolymers and copolymers 
ed as concentrated solutions or as 
powders. 
ition, PVP for pharmaceutical and 
arification use is manufactured in a 
d area of the plant to maintain 
‘ity. This homopolymer is reacted 


ital iodine to yi g ad-s 
onc yield a broad-spectrum BUTANEDIOL UNIT hydrogenates butynediol over a secret catalyst at 
-Is. 2,000-3,000 psig. in a reaction vessel 70 ft. high and 4 ft. dia. 
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We Make Them 
In All Sizes x 


Bethlehem is equipped to build 
every size and type of forged 
vessel you ever require. Whether 
your needs run to the small, 
special-service units or to giants 
weighing many tons, you can 
rely completely on Bethlehem’s 
experience. 

Shown on this page are a 
couple of interesting examples. 
The twin vessels resting side by 
side weigh less than five tons each. 
Their maximum OD is approxi- 
mately 22 in. Though slim, trim 


BETHLEHEM STEEL 


little fellows, they are intended 
for relatively high pressures. 
They are of course much 
lighter than that burly, rugged 
unit in the lower picture. There 
you have a vessel that is 30 ft long 
and weighs 25 tons. It’s a reactor 
with a 36-in. OD, and with big, 
husky components throughout. 
In the course of a year Beth- 
lehem builds many other sizes and 
types of pressure vessels. Some 
are so huge that they exceed 150 
tons in weight, finish-machined. 


February 


But size is only one yardstick. 
Much more important is quality 
—precision engineering, precision 
materials, precision workmanship. 
These are the ingredients that 
make Bethlehem forged vessels so 
thoroughly dependable, even under 
the most exacting conditions. 

BETHLEHEM STEEL COMPANY 

BETHLEHEM, PA. 


Export Distributor : 
Bethlehem Steel Export Corporation 
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CHEMIC 





MIX-MULLER 


MEANS CONTROLLED DISPERSION FOR DRY SOLIDS: 















Spring loaded, low in- 
ertia mullers permit 
adjustable muller 
pressures to suit job 
requirements—an- 
other Mix-Muller 
control feature! 


Intensive mulling 





‘Can save you time 
and expensive reprocessing 


The Simpson Mix-Muller is specifically designed to put you 
in control of mixed properties. In this era of expensive, high 
purity materials such a machine can, in one operation, help 
you eliminate reprocessing, remixing and slash waste and 
rejects simply by making the most of prepared ingredients. 

For these reasons, the rapid increase in the use of the 
Simpson Mix-Muller has paralleled the increasing availa- 
bility of better, more uniform and more expensive raw 
materials. 

For similar reasons . . . Mix-Muller usage has paralleled a 
new, enlightened attitude on mixing practice among proc- 
essors who have learned that careful attention to mixing 
operations can be their most important source for savings. 

Can you afford to settle for less than controlled dispersion? 


See our advertisement: CHEMICAL ENGINEERING CATALOG 


SIMPSON MIX-MULLER “DIVISION 


National Engineering Company 
636 Machinery Hall Bldg. * Chicago, Illinois 
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...- KNEADING 

Because the mullers never touch the 
wearplate, you get an intensive kneading 
of the muller against material grains— 
through a deep bed of material. 





... SMEARING 

The inside edges of the wheel have a 
shorter distance to travel than the outside 
edges to provide a smearing action— 
across the wide face of the mullers. 


SPATULATE ACTION 

...Note that mullers are set slightly off true 
radius so that as they roll they also skid 
sidewa'ds to provide a spatulate action. 


... THIS 1S CONTROLLED DISPERSION 


WRITE FOR HANDBOOK 

—on mulling. 12-page bulletin explains 
controlled dispersion—gives details on 
9 Mix-Muller models (% to 60 cu. ft. 
batch capacity). 





JEFFERSON CHEMICAL 
relies on Selas Gradiation® Heating for 


ZONE CONTROL + PRECISENESS - UNIFORMITY 

















our identical Selas furnaces in ethylene service at Jefterson 
Chemical Co., Inc., plant, Port Neches, Texas. Furnaces ore 
designed to handle a variety of feed stocks. Plant designed 





rs and constructed by Stone & Webster Engineering Corporation. 
| 
In ethylene production, the following inherent e Preciseness of heating . . . complete combustion 
features of Gradiation heating have been translated, within Duradiant burner cup permits placing burners 
Jeff Chemicon © ee t L ; close to tubes . . . achieving fast heat-up and in- 
offers emicé Ms . . . Long - 
waclices wae meena a ; , — 8 stantaneous response to controller demand. 
sire: perio ee ) ? ITO ‘TlO Ww oge . — 
stream periods fixed amount of produc tic n with © Versatility . . . Gradiation heaters can handle a 
less feed stock . . . greater depth of cracking when variety of feedstocks, interchangeably, under opti- 
limited by actual metal temperatures: mum conditions. 


May we arrange for a Selas field engineer to discuss 


e Zone Control . . . Duradiant® burners can be ad- é , ' 
your heat processing needs with you? For this service 


justed to desired heat pattern, in horizontal rows, to 


ss . eg . : . . without cost or obligation to you... or for a copy 

produce optimum reactions in pyrolysis. of Bulletin “Gradiation Heating for Petroleum and Chem- 

e Uniformity of heating . . . even-heat distribution ical Processing,” write to Mr. K. W. Fleischer, vice 

along and around tubes, increases tube life by elimi- president, Fluid Processing Div., Selas Corporation of 
nating hot spots, minimizing coke formation. America, 82 Dreshertown Road, Dresher, Pa. 


Gradiation and Duradiant are tradenames of Selas Corporation of America. 


S EF LA .% eat and —Ahiid Processing Cugincers 7 


CORPORATION OF AMERICA DEVELOPMENT - DESIGN +» CONSTRUCTION 
DRESHER, PENNSYLVANIA 
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in ALL ways...the simplest, most economical 
means of superior filtration! 


Recognizing that no single type filter press will satisfy 
all requirements, Sperry makes available the broadest 
combinations of design features to help you achieve 
maximum efficiency and economy. 


Briefly—the Sperry Filter Press can be equipped with 
any type of plates— made of virtually any material—to 
handle any filterable mixtures—and most filter media 
—over a wide range of temperatures, pressures and 
capacities — with center, side or corner feed — open or 
closed delivery—for filtration of liquids, recovery of 
solids, clarification and decolorizing. 


Sperry also manufactures a complete range of plate 
shifting and closing devices — enabling one man to 
control the entire operation. 


All this—at low first cost, low depreciation and mini- 
mum maintenance! Write for details or mail coupon 
for free Sperry catalog. 
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D. R. SPERRY & CO., Batavia, Ill. 


Sales Representatives 


B. M. Pilhashy Alldredge & McCabe 
833 Merchants Ex. Bldg. 847 E. 17th Ave. 
San Francisco, Cal. Denver, Colorado 


The Gilbert Tramer Co. 


1217 Main Ave. 
Cleveland, Ohio 


George S. Tarbox 
808 Nepperhan Ave. 
Yonkers, N. Y. 


Texas Chemical Eng. Co. 


4101 San Jacinto 
Houston, Texas 


D. R. SPERRY & CO. Dept CE-2 
Batavia, Illinois 


[[] Send Free Sperry Catalog 


(J Have your Representative Contact us 


Name 





Company 





Address 





City 
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VALVES 


* 
FORGED STEEL 


INSIDE SCREW 


Bolted Bonnet 


cy Wi eet Mc] Me) =) 5 


VALVES 


150-800 Pounds Service 
2000 Pounds Cold, W.O.G. 


Available from stock in 
V4, thru 2. sizes and in both 


socket weld and screw ends 


™ ods | 1 OG a |) ed 7 et 


1 Forged steel pressure containing parts designed for light weight 
and brute strength. 


2 Hard faced seats and hardened discs and wedges. 

3 Spiral wound stainless steel or Monel gaskets to suit trim. 
Cl > dice Me (-1-) MES ibadlal: MM ole) am col Mm (late Mm lola diate MEI hice 

5S Dished sure-grip handwheel. 


Write for literature Dept. 24A-PC 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
SALES OFFICES 
New York, Chicago, Cleveland, Dallas, Camden, N.4J., 
St. Louis, Charleston, W.Va., Cincinnati 
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The truth 


Accurate, up-to-date, competitive intelligence is a vital 
raw material for management decisions in the chemical process 
industries. More and more companies are beginning to recognize 


this need—and some are using unusual methods to satisfy it. 


ROLAND A. LABINE, Assistant Editor 
the phthalic plant—this time hover- 





hydride plant came on stream 
in Chicago recently, the head of a 
competing phthalic-producing com- 
pany stopped by and asked if he 
might be able to get a tour of the 
new unit. He was told politely, but 
firmly, that this was impossible. 
Undaunted by this refusal, he 
sped out to a Chicago airport and 
reappeared an hour or so later at 


VW HEN a new phthalic an- 


ing overhead in a rented helicopter. 
Presumably he was able to gather 
the information he wanted concern- 
ing process design and equipment 
sizing. 

This incident calls to mind sev- 
eral articles and reports”** that 
have appeared recently on _ that 
touchy subject: industrial espion- 
age. Is the bizarre example cited 








INDUSTRIAL SPYING .. . 


above a common occurrence in the 
chemical process industries (CPI) 
or is it singularly atypical? With 
this question in mind, Chemical En- 
gineering set out to determine just 
how prevalent spying is in the CPI; 
and what other techniques are used 
by chemical process companies to 
collect vital competitive intelli- 
gence. 

In other words, this is a report 
on business intelligence in the CPI; 
only the names have been changed, 
to protect the guilty. 


Here Is the Evidence 


Our spot check of the CPI tends 
to bear out the findings contained 
in the report published by students 
of the Harvard Graduate School of 
Business titled, “Competitive Intel- 
ligence.” * 

Based on responses from 200 top- 
level executives in American indus- 
try, this survey reports that 27% 
know of instances of spying in their 
industries and that 20% of these 
executives think that the practice 
is increasing. 

A later article in Harvard Busi- 
ness Review, based on 1,558 com- 
pleted questionnaires from a cross- 
section of subscribers, reported that 
10% had heard of or observed au- 
thorized spying by their companies 
while 25% had heard of or observed 
spying activities directed against 
their companies. 

However, these “statistical sur- 
veys” must be viewed in light of the 





* Copies of the 78-p. report can be ob- 
tained at $10 each from C. I. Associates, 
25 George St., Watertown, Mass. 
































fact that when an espionage cam- 
paign is undertaken—especially 
with paid agents—it is with the 
knowledge of only a few people. 
And even if the spy is unmasked, 
the fact usually isn’t bruited about, 
perhaps out of fear of giving the 
industry a black eye. 

So the results of any survey on 
a delicate subject like this will de- 
pend entirely on whom one con- 
tacts. 

And, though there have been no 
in-depth studies of spying in any 
one particular industry, one inter- 
esting fact emerges from these all- 
industry reports: Many of the ex- 
amples of outright espionage are 
drawn from happenings in the 
chemical industry. Fortune in an 
earlier article‘ singled out the 
chemical and petroleum industries 
along with automobiles as centers 
of industrial espionage activity. 
Intelligence experts now say that 
electronics should be added to this 
list. 


When Is a Spy Not a Spy? 


CE’s findings confirm that spying 
does indeed exist in the chemical 
process industries and probably to 
a higher degree than the average of 
other industries—despite assertions 
by many that “I have never heard 
of such a thing.” 

However, instances of “business 
investigators” slipping into plants 
disguised as fire inspectors are cer- 
tainly not everyday happenings and 
are not typical of the techniques 
that companies use to collect com- 
petitive information. But agencies 
that specialize in providing indus- 
trial security services tell us that 
a disproportionate amount of their 
counterintelligence business comes 
from the chemical process indus- 
tries. 

Of course you soon get down to 
the question of just what is a spy. 
The hired agent pretending to be 
a fire inspector certainly could be 
classed as a spy. But what about 
the company president hovering 
over the phthalic plant in a heli- 
copter ? 

Or what about the research di- 
rector who corners a competitor’s 
employee in a hospitality suite at a 
technical meeting and tries to 


COMPETITVE INTELLIGENCE is a 
vital raw material for management 
decisions in the CPI. 





wheedle information out of him? 
Or the company that lends its plane 
to a man wanting to get an aerial 
view of a competitor’s plant—pro- 
viding the man shares whatever he 
finds out with the owner of the 
plane. Is all this spying or merely 
“intelligence work’? 

Whatever the name for it, gather- 
ing of competitive information goes 
on at as keen a pace in the CPI as 
anywhere in American industry. 

You often hear the argument that 
“if you spend too much time worry- 
ing about what the other fellow is 
doing, you may be spending too 
little time developing better prod- 
ucts and processes of your own.” 
But as today’s industry becomes 
more and more complex, business 
decisions are based to a larger and 
larger extent upon a knowledge of 
the competitive situation. And the 
latest competitive information 
often isn’t available from published 
sources, so it must be gathered 
through “unofficial channels.” 

Anyone observing the CPI scene 
soon learns that companies are 
often able to give out more detailed 
information about what their com- 
petitors are doing than their com- 
petitors themselves will admit offi- 
cially. 


The Spy’s Tool Box 


As we said above, the hiring of 
professional spies is not a common 
happening in the CPI. But when 
hired, the business investigator is 
able to muster an imposing array 
of tricks and equipment to develop 
the desired information. 

For example, if his task is to 
learn what the secret catalyst is in 
Process X, he may follow one of 
these two approaches: 

1. He will try to enter the plant 
under a false pretext, or use a 
“planted” employee. 

2. He will get the regular em- 
ployees to do the work for him. A 
simple bribe to a disgruntled 
worker may produce a sample of 
the catalyst. Or if the man with 
the vital information has a weak- 
ness for whisky, a few well-spent 
hours in the local tavern may be re- 
warded with the desired informa- 
tion. 

If the case is more complicated, 
undercover agents can be put into 
the plant to listen and observe. And 
there is an amazing amount of elec- 
tronic equipment that can be put to 
use: 
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MANY COMPANIES send men to 
meetings just to keep their eyes and 
ears open, and file reports. 


eA transistorized microphone 
that will fit behind a picture or elec- 
trical fixture and transmit even 
whispers to a receiver a hundred 
yards away without any wires. 

eA highly directional para- 
bolic gun microphone with tele- 
scopic sights that will pick up a 
voice a quarter of a mile away. 

eA tiny wire recorder and 
microphone that will fit in a stand- 
ard briefcase. 

eA microphone, now in the ex- 
perimental stage, that will be able 
to pick up conversations from build- 
ings across the street—through 
closed windows. 

e And there is the old standby 
wiretapping. Although no one will 
admit to the use of wiretapping to 
gain information (because it’s il- 
legal), there is every indication 
that it is on the rise. One of the 
conclusions in a recent report on 
the increase in wiretapping was 
that modern business has no reluc- 
tance to eavesdrop, especially on its 
own personnel.° 

But companies often use less dra- 
matic methods to gather intelli- 
gence. Here is a typical example: 

A new maleic-fumaric acid plant 
is being built in Salt Lake City. 
Reportedly, it incorporates some 
new process features. About a year 
before it became generally known 
—even via the grapevine—that con- 
struction was starting on this plant, 
one of the big chemical companies 
had started compiling an internal 





report on this new process plant. 
The company quietly contacted 
individuals who might have any 
shreds of information about the 
new operation and sent engineers 
to Salt Lake City periodically to 
check on the new plant’s progress. 
Intelligence reports filed by the en- 
gineers pinpointed the capital cost 
of the new unit within $10,000. 
This is just a single example of 
how a company can marshal the re- 
sources of its own organization to 
develop “external” competitive in- 
formation. But now we turn to a 
new aspect of information gather- 
ing: vital “internal” information. 


What Is Management Control? 


Today’s corporations are charac- 
terized by growth; and with this 
increase in size comes a communi- 
cation problem which has_ been 
widely probed and analyzed. 

Many theories and programs 
have been advanced to alleviate this 
situation. But with many thousands 
of employees scattered throughout 
a dozen locations, ordinary com- 
munication channels are often in- 
adequate to give top management 
all the internal information it needs 
for weeding out troublespots in the 
organization. These troublespots 
might be things such as: a larce- 
nous employee; a security leak; or a 
problem drinker in a key position. 

When the problem reaches seri- 
ous proportions and management’s 
ordinary resources cannot cope with 
it, an outside management consult- 
ant is often called in. The role of 
the “ordinary” management con- 
sultant with organization charts 
and accounting sheets is_ well 
known. Not so well known is the 
role of the undercover management- 
control operative. 

Pioneer firm in this field of man- 
agement control is the William J. 
Burns International Detective 
Agency, in New York. Howard 
Winter, who directs management 
control for Burns, explained this 
service to CE as follows: 

“Businessmen are developing a 
greater awareness of security leaks 
and are taking more positive pro- 
tective measures. We are in a posi- 
tion to provide management with 
men and women capable of holding 
positions in practically every ca- 
pacity, from janitor to vice presi- 
dent. These undercover operatives 
file reports daily on irregularities 
of every kind.” 
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. INDUSTRIAL SPYING 


Winter goes on to say that of 
Burns’ seven departments, the man- 
agement-control department is 
second in size only to the uniformed 
guard service. Moreover, manage- 
ment control is Burns’ fastest grow- 
ing activity as management lives 
down the stigma of “labor spying” 
and makes use of undercover opera- 
tives for internal intelligence pur- 
poses. (Burns stresses that it will 
not take an undercover assignment 
involving union activities.) 

Undercover management control 
is aimed primarily at identifying 
thieves, inventory cheats and other 
problem employees. Undercover is 
also used for counterintelligence 
and patent infringement investiga- 
tions. And Winter indicates that 
undercover activities of the latter 
type are more common in the chemi- 
cal industry than in most indus- 
tries. 


Undercover In Oil 


As an example of how under- 
cover management control works, 
Winter cites the example of a client 
in the oil industry. About ten years 
ago, Burns was called in by the top 
management of a small oil company. 
They knew that something was seri- 
ously wrong with the organization, 
but they couldn’t pinpoint the re- 
sponsibility. 

Burns put several undercover op- 
eratives into the company at the 
assistant - department - head _ level. 
Through the daily reports of these 
agents, it soon became apparent 
that several men in high positions 
were giving their attention to af- 
fairs other than the company’s. 

The incompetents were moved out 
and replaced in several instances 
with the men Burns had originally 
sent in as undercover agents. Op- 
erations of the company improved 
materially after these changes and 
it became attractive enough to be 
purchased by a chemical company 
seeking an entry into petrochemi- 
cals. 

The Burns undercover men still 
hold their positions with the oil 
company and still file daily reports; 
the information these men gather 
is valuable enough to justify the 
undercover service on a permanent 
basis. Existence and identity of the 
undercover men is still known to 
only a few top men in the company, 
for complete secrecy is the key to 
success of an undercover operation. 

As Winter says, “Existence of 
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our confidential representatives 
within the employee ranks of a com- 
pany need be known only to top- 
most management. So carefully are 
these operations conducted that 
when more than one operative is 
employed, they are not permitted to 
know of each other’s identity or 
presence. When irregularities are 
uncovered, corrective action is 
taken in a way that won’t reveal the 
source of the information, thus 
shielding the identity of the opera- 
tive.” 

Undercover agents are never in 
direct contact with the client, to 
further avoid any possibility of the 
disguise being penetrated. The 
daily reports are screened by a 
supervisor at Burns’ headquarters 
who interprets the findings and re- 
ports to the clients. 


Your Career in Undercover 


Where do top-level undercover 
operatives come from? Winter 
points out that these men must be 
able to pass regular employee 
screening (in many instances the 
person doing the hiring is never 
aware of the man’s real purpose for 
joining the company). Therefore, 
an undercover man must have some 
truly commercial skills as well as a 
flair for intelligence work. 

“Oddly enough,” says Winter, 
“we have no trouble finding men 
with these dual abilities. We re- 
ceive many unsolicited applications 
from men who have heard of our 
department and who think they 
would enjoy intelligence work. And 
many of these applications, inci- 
dentally, are from engineers and 
other technically trained people. 

“After careful screening to deter- 
mine their suitability—-we never 
hire anyone with a criminal record, 
for example—we then match the 
man’s qualifications against the 
particular assignments we are 
working on. We need a backlog of 
talent, too, for frequently the first 
man we send can’t pass the com- 
pany’s regular hiring procedures. 
So we keep sending men until we 
can place one.” 

Intelligence can be a 24-hr. job 
for the undercover operative. If 
an employee is under surveillance 
for suspected larceny, for example, 
the undercover man has to gain his 
confidence. This may involve going 
out with him after hours and fish- 
ing trips on weekends, as well as 
the routine of daily reports. 
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Financial rewards for this two- 
in-one job however, are commensu- 
rate with the demands. The under- 
cover operative is on the company’s 
regular payroll and supplements his 
income with the salary he receives 
from Burns. 


Do-It-Yourself Methods 


Our discussion of management 
control was concerned mainly with 
the gathering of internal informa- 
tion. Now, turning to the collec- 
tion of external information, how 
do companies—those that don’t use 
hired agents—gather competitive 
intelligence? 

Every company has some form 
of intelligence “system.” If the 
company is small, chances are the 
intelligence function is on an in- 
formal, person-to-person basis. 
Larger companies tend to have 
more formal intelligence organiza- 
tions. 

There are four “standard” 
sources of competitive information 
that a company can tap by using 
its own personnel: 

e Published material. Business 
publications as well as company 
brochures and reports. 

¢Salesmen’s reports. 

ePersonal intercompany con- 
tacts by industrial counterparts. 

e Employee hiring. 

The first two categories are rela- 
tively straightforward. Most com- 
panies have specialists who scan all 
available literature for competitive 
information that will be of value in 
making new decisions. In many in- 
stances these literature searchers 
have extensive technical training 
and can recognize the true signifi- 
cance of a seemingly trivial item. 

Some companies, like Du Pont, 
have an elaborate card file and 
cross-index system for utilizing this 
intelligence.” And many companies, 
American Cyanamid for one, are 
now studying the feasibility of us- 
ing the memories of large comput- 
ers for easy access to this commer- 
cial intelligence. 

Role of the salesman in industrial 
intelligence is widely recognized. 
Salesmen are usually the most- 
travelled men in industry and come 
across much vital information that 
is not available publicly. 

In most companies, salesmen’s 
‘all reports are closely scrutinized 
and pertinent information routed to 
the individuals affected. Informa- 
tion of long-range value is some- 
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Sometimes a casual phrase in an other- 
wise abstract presentation will give a 
valuable tip to a competitor. 


times put into the company’s per- 
manent intelligence file. 

Most of the information gather- 
ing by salesmen is above-board. A 
few get a bit over-enthusiastic, as 
in the following case: 

In an attempt to learn the secrets 
of a competitor’s process, a sales- 
man in the Southwest bribed the 
competitor’s night watchman to let 
the salesman into the plant dis- 
guised as a plumber’s helper. No 
sooner had he entered the plant, 
however, than the night supervisor 
‘ame running out to round up all 
available help to make emergency 
repairs on a boiler. Result was that 
our curious salesman spent eight 
hours working inside the boiler and 
never did get the information he 
was looking for. 


High-Level Security Leaks 


In the latter two areas of infor- 
mation gathering, personal contact 
and employee hiring, we step into 
a more controversial area. 

In high-level contacts, top cor- 
poration executives are liable to be 
less secretive than usual about com- 
pany statistics and plans, especially 
when talking with potential cus- 
tomers. One industrial consultant 
notes wryly that because of this a 
lot of American industrial infor- 
mation becomes known through 
European sources. 

The U. S. businessman, eager to 
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close a sale, will tell potential Euro- 
pean customers more than he will 
tell domestic competitors. The 
visiting firemen then take this in- 
formation home with them, so that 
if a company has a European listen- 
ing post, it often picks up intelli- 
gence that isn’t available on this 
side of the Atlantic. 

On another level, representatives 
of manufacturers are traditional 
purveyors of competitive informa- 
tion. In their eagerness to sell you 
a piece of equipment, some sales- 
men are willing to tell you how a 
competitor has used a similar unit. 
Or, perhaps they will reveal other 
competitive information they have 
acquired in return for a signature 
on a bill of sale. 

General disapproval of this prac- 
tice became painfully clear to one 
large manufacturer of gas turbines. 
This manufacturer wanted to do a 
study of applications of its turbines 
in the chemical process industries. 
Not only wouldn’t the purchasers 
tell the manufacturer how the tur- 
bines were being used, but also the 
manufacturer found that some com- 
panies went so far as to have the 
machines delivered to some inter- 
mediate point. 

Then the purchasers would re- 
ship the turbines to their final 
destination—so that even the plant 
locations of the turbines were kept 
secret. 


The Gentle Art of Pumping 


Technical society meetings prob- 
ably provide the most common 
vehicle for exchange of competitive 
information on a person-to-person 
basis. Technical people seem to have 
a reputation for saying more than 
management would like at these 





scientific or engineering get-to- 
gethers. 

Groans one top chemical execu- 
tive, leaning back in his swivel chair 
and clutching at his already thin- 
ning hair: “At the last ACS meet- 
ing, one of our chemists gave away 
one of our top-secret projects 
gratis. He was so proud of the work 
he was doing in the lab, he just had 
to tell people about it.’”’ This execu- 
tive said this without much rancor, 
however. He seemed resigned to it 
as a fact of scientific life. 

Many companies send men to 
these meetings just to keep their 
eyes and ears open. Sometimes a 
casual phrase in an otherwise ab- 
stract paper will give a valuable tip 
to a competitor. And the question- 
and-answer sesssion after a paper 
is usually more informative than 
the paper itself, say these profes- 
sional meeting-goers. 

Most fruitful ground of all for 
the information seekers, however, 
is not the technical sessions but 
the hospitality suites and the neigh- 
boring bars. Everyone is usually 
more expansive under these _ in- 
formal conditions and a skillful in- 
terrogator can usually wind up with 
a few memos’ worth of information. 
The “intelligence officer” of a large 
engineering and construction firm 
notes that his report on return 
from a technical meeting usually 
fills several pages and “resembles 
the painstaking work of an inter- 
national spy.” 


Hiring That Key Man 


Most controversial of the common 
methods of gaining competitive in- 
formation is the hiring way or 
“pirating” of competitors’ em- 
ployees. The survey conducted by 
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Harvard Business Review revealed 
that while only 5% of the resn-n? 
ents felt their companies ot 
much competitive inform ? 
through undercover activities, 2 
said that their companies gain 
information by hiring away person 
nel from competitors. 

While some cases of hiring away 
men for a specific piece of informa- 
tion they possess may be readily 
branded as unethical, you soon get 
into the gray area where it is diffi- 
cult to say just how much informa- 
tion an employee (and specifically 
an engineer) may take with him to 
a new employer. 

This has been the subject of sev- 
eral court cases recently and was 
reviewed in an article which was 
published by this magazine under 
the title of “Does Your Employer 
Own Your Knowledge?’ From a 
legal standpoint, the upshot of these 
court cases has been that an em- 
ployee can’t take away with him any 
documents that could be classed as 
proprietary company knowledge. 
But it still is not clear how much in- 
formation an employee is legally 
entitled to take away in his head 
and turn over to a new employer. 

On the other side of the pirating 
coin is the classic gambit of getting 
a competitor to unknowingly hire 
one of your own men, usually on the 
operator level. This is especially 
tempting when companies have 
similar processes and one company 
wants to gain know-how. 

However, many companies are 
wise to this practice, and when an 
employee from a competing com- 
pany asks for a job, they carefully 
check his reasons for leaving his old 


position. 
Without going into the many 
ramifications and techniques of 


WE WERE FORTUNATE on this job because there are a lot of “alumni!” of the company under study. We tracked 


several of them down and interviewed them. We also made discreet inquiries of customers and suppliers. 











” 


“nirating, 
check of the CPI that this is the 
most prevalent of the controversial 
or “unethical” methods of gaining 
competitive information. 

One ironical sidelight developed 


in this connection: A top official 
of an engineering company has 
been heard recently denouncing 
spying and saying that “business 
espionage is senseless in today’s in- 
dustrial world.” But one of the 
largest chemical companies will ac- 
cuse this same man (strictly off the 
record) of pirating some of their 
key engineers to gain know-how on 
a petrochemical process which the 
company has developed. 

All of which proves that it de- 
pends strictly on one’s personal 
definition to determine what is “es- 
pionage” and what is “just part of 
the game.” 


What to Do in Emergencies 


All of our previous discussion has 
examined how a company uses its 
own resources to develop competi- 
tive information. But what hap- 
pens when a firm’s internal intel- 
ligence system is inadequate to 
provide the information that man- 
agement must have? 

There is one external source that 
management can turn to without 
resorting to business investigators, 
and that is the market research con- 
sultant. 





ROLAND A. (CLEM) LABINE is a chem- 
ical engineering graduate of Yale Uni- 


versity. He joined the staff of CE in’ 


1957 and is now assistant editor in the 
engineering developments group. 

In addition to his regular editing of 
the process flowsheet, Clem has be- 
come a specialist in the over-all-in- 
dustry, tell-all, comparative-process, 
economic-roundup news story. In 1959, 
for example, he authored outstanding 
contributions in these fields: maleic- 
phthalic; refractory metals; Niagara 
power; and urea processes. 


INDUSTRIAL SPYING... 


it is apparent from our 


Actually the scope of the market 
research consultant is greater than 
the name would imply. The per- 
sonal card of one of the leading 
consultants reads simply: “John J. 
Jones, Information for Industry.” 
Main difference between these con- 
sultants and the business investi- 
gator is the method used in gather- 
ing the information. One consult- 
ant interviewed by CE explains 
that he taps only “legitimate 


” 


sources. 


“For example,” he continues, “a . 


client came to us and asked us to 
develop a report on a large chemi- 
cal company they were thinking of 
buying. Our client wanted to know 
how attractive the company was, 
all about its internal organization 
and how its products stood compe- 
titively.” 

At this point the consultant pulls 
a bound report from a pile on his 
desk and riffles through the pages. 
“These 120 pages are the end result 
of our study. It took six men two 
months to compile this, but we 
learned just about everything there 
is to know about the company—and 
all from legitimate sources.” 

“We were fortunate on this job 
because there are a lot of ‘alumni’ 
of the company under study. We 
tracked several of them down and 
interviewed them. We also made 
discreet inquiries of this company’s 
customers and suppliers to deter- 
mine how it stood competitively. In 
these two main sources we found 
a gold mine of information.” 


Information vs. Intelligence 


Turning away from the last case 
history, our consultant explains in 
one word what makes a good intel- 
ligence man: experience. 

“Our services don’t come cheap. 
Our basic rate is $25/hr. plus ex- 
penses. A client might get a bill of 
$100 or $200 just for receiving one 
number. But we are just like the 
repairman with the little hammer 
in the classic story: “You pay to 
have someone know where to tap.’ ” 

Information, he goes on to ex- 
plain, is not intelligence until it 
has been interpreted and fitted into 
the pattern of knowledge of the in- 
telligence man. And for this, there 
is no substitute for experience. 


Handy Hints to Home Folk 


There are some very useful 
sources of competitive market in- 


formation that many seem to over- 
look, the consultant notes. Here 
are a few: 

e Prospectuses filed with the 
Securities Exchange Commission 
are a matter of public record. Com- 
panies are here often forced to re- 
veal more details on their financial 
operations than they would like 
publicly known, but are consoled by 
the fact that people rarely take the 
trouble to read these rather dull 
reports. 

¢ Credit services, such as Dun 
& Bradstreet, can provide a lot of 
information—for a price. 

e Records of Congressional in- 
vestigations of industry often will 
produce some interesting facts, if 
vou take the trouble to pore over the 
transcripts. 

e Banking and investment peo- 
ple often get vital industry facts 
first (for the simple reason that 
they have a keen interest in what is 
happening to their money). 


What It All Means 


Results of our straw ballot of the 
chemical process industries are out- 
lined above and you may now draw 
your own conclusions. Our conclu- 
sions can be stated in this simple 
fashion: 

¢ There isn’t much information 
gathered in the CPI through the use 
of hired spies. However, this prac- 
tice is more common in the chemical 
industry than the average of all 
American industry. 

¢ Definitely, there are other 
kinds of “spying” going on and it 
depends strictly on one’s definition 
whether or not this could be classed 
as “espionage.” 

e Of the controversial methods 
of information gathering, employee 
pirating is the most common method 
in use today. 

e Finally, intelligence work is 
evidently essential to the making of 
sound business decisions and will 
probably be going on at an increas- 
ing pace as the chemical process in- 
dustries become ever more complex 
and competitive. 
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For economic evaluations. three ways to... 


Estimate Working Capital Needs 


L. R. BECHTEL, Atlantic Refining Co., Philadelphia, Pa. 


NCERTAINTY is always an ele- 
ment in the review of any eco- 
nomic evaluation, To narrow the 
area where judgment must be ap- 
plied, it is important that the evalu- 
ator consider all economic factors. 
Working capital is one such fac- 
tor. Working capital is that money 
tied up in raw material, semi-fin- 
ished and finished inventories, ac- 
counts receivable and _ operating 
cash. 


Louis R. BECHTEL is group leader, 
technical service dept., of Atlantic Re- 
fining Co. He joined the company in 
1954, after having worked with Fire- 
stone Tire & Rubber Co. Graduated at 
Case Institute of Technology in 1950, 
he studied chemical engineering as an 
undergraduate. He is a member of 
AIChE, active in its committee work. 
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Although working capital funds 
are continuously liquidated and re- 
generated, this money is unavail- 
able for any other purpose—it 
should be regarded as real invest- 
ment. 

Where new product justifications 
are involved, working capital is of 
particular importance. Too, expan- 
sion projects should include work- 
ing capital. On the other hand, 
working assets are less important 
when the capital expenditure in- 
volves minor changes in current 
plant operations. 

The literature contains many 
methods to determine working 
capital. Of those reviewed and suc- 
cessfully applied, the following 
three methods are analyzed here: 

e Inventory—one month’s sup- 
ply each of raw material, semi-fin- 
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ished material and finished ma- 
terial. Accounts receivable—one 
month’s sales. Operating cash—one 
month’s total cost. 
e Use 30% of annual sales. 
eUse 10-20% of fixed capital 
investment. 


Changing Profitability 


To determine the effect of work- 
ing capital on rate of return of a 
project, two hypothetical cases have 
been selected—one at double the in- 
vestment of the other. 

Inclusion of working capital in 
evaluation of Project A, which re- 
turns 32% without it, lowers the 
return 4-7% depending on which 
of the three methods is used to cal- 
culate working capital. In Project 
B, the effect of working capital is 
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WORKING CAPITAL 


Cost Summary for Two 4-Million Lb./Yr. Plants—Table I 


Material cost, $/yr. 


Raw material debit.................. 
Dyprodact cedlt. .... 2... cee scenes 
Net material cost................. 


Manufacturing cost, $/yr. 


SNS SIN a ns CLR ie des. 8 | FAS. old 


Maintenance 
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Overhead 


1 ere eee 
Total manufacturing cost.......... 


Total product cost, $/yr............... 
Annual income, less marketing cost... .. . 
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Profit and depreciation................ 
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* Ref. 7 + Investor’s method 


not so pronounced; returns were 
lowered 24-3%. 

Several influencing factors dic- 
tate the method to use for calculat- 
ing working capital. They include 

1. Seasonal variations in project 
operation. 

2. Accuracy of investment esti- 
mate. 

3. Firmness of price structure. 

In projects involving low yields 
or conversions, large volumes of 
raw materials are required; aver- 
age inventory days, therefore, de- 
serve close scrutiny. 

In projects with high product 
value, capital necessary for prod- 
uct inventory warrants a detailed 
look—it can have significant effect 
on return. Remember, too, that 
terms offered to customers—ac- 
counts receivable—affect the com- 
pany’s cash position. 


How to Compute 


To see how the three methods are 
used, consider the following cal- 
culations based on Project A. 

Method 1—Compute inventory 
costs. For one month’s supply of 
raw material: $155,000/12 = $12,- 
900. For one month’s supply of 
semi-finished material (based on 
raw material plus one-half normal 
conversion cost); labor —2.7¢/Ilb., 
maintenance — 2.5¢/lb., utilities — 
0.9¢/lb., conversion cost total— 
6.1¢/lb. One-half of this is $3.05¢/ 
Ib. or $10,200/mo., which added to 
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Project A* Project B 
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one month’s raw material cost to- 
tals $23,100. For one month’s 
supply of finished material: $605,- 
000/12 = $50,500. 

For accounts. receivable, one 
month’s sales is $905,000/12 = 
$75,500. For operating cash, one 
month’s total cost is $605,000/12 
= $50,500. The total of the three 
items is $86,500 + $75,500 + $50,- 
500 = $212,500. 

Method 2—30% of annual sales 
is (0.30) ($905,000) = $271,000. 

Method 3—15% of fixed capital 
investment is (0.15) ($1 million) 
= $150,000. 

Of the methods described, the 
first best details the working or 
quick assets, i.e., assets which can 
be readily and quickly converted 
into cash. The time elements in- 
volved for inventory were arbi- 
trarily chosen as representing a 
typical operation. 

Accounts receivable is simply 
capital retained to cover credit ex- 
tended to customers, terms of sale. 
Operating cash is that fund set 
aside for running the _ business. 
Note that where seasonal markets 
exist, Method 1 is, subject to error. 

For Project A, the working 
capital of $212,500 calculated by 
Method 1 is about equally divided 
between inventory, accounts receiv- 
able and operating cash. Incorporat- 
ing this sum in the rate of return 
calculation lowered profitability 
rate from 32.5% to 27%. Project 
B return, with Method 1 working 


capital included, dropped from 14¢ 
to 11.6%. 

Method 2 accuracy is limited b 
accuracy of income or selling price 
estimates. When working capit:! 
calculated by this method is _ in- 
cluded in Project A, rate of return 
drops from 32.5% to 25.8%. Proj- 
ect B return drops to 11.5% from 
14%. 

Using a percentage of fixed 
capital investment for working 
capital estimates is open to ques- 
tion where investment estimates 
are preliminary. Thus, in Method 
3, 15% is an average and should 
be applied with caution. Cases re- 
viewed indicate a variation in this 
figure ranging from 5-50%. For 
this reason, Method 3 is probably 
the least desirable formula and 
should be used only after consider- 
able experience. Including working 
capital in Project A, by Method 3, 
lowers return from 32.5% _ to 
28.5% ; in Project B, from 14% to 
11.2%. 
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How to Select and Design .. . 


Brick-Lined Process Equipment 







This is the first in a series of two articles on 


brick-lined process vessels. Starting with an entirely different approach, 


DONALD THOMPSON, Engineer and Architect, Darien, Conn. 


ANY chemical operations that 
M are corrosive to the more 
common metals are handled suc- 
cessfully in brick-lined steel con- 
struction. 

This versatile system is particu- 
larly useful for medium to large- 
scale applications, above the size 
ranges for standard, factory-made 
ceramic or glass-lined units. Tem- 
perature and pressure limitations 
are satisfactorily narrow and a 
wide variety of internal arrange- 
ments possible. 

This article outlines basic prin- 
ciples and is directed to the process 
engineer concerned with the shap- 
ing of equipment. It doesn’t relieve 
your need for the services, both in 
the details of design and actual in- 
stallation, of a competent con- 
tractor with successful background 
in the field. 

In a construction system, based 
on the assembly of a multiplicity of 
individual parts, workmanship is 
paramount and skill in special tech- 
niques and materials essential; only 
with an experienced contractor can 
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a dependable installation be as- 
sured. 


Construction Is Distinct 


As described here, brick-lined 
steel construction is limited to com- 
pletely or nearly completely lined 
vessels chiefly for liquid-phase op- 
erations at pressures up to several 
hundred psi. and temperatures of 
several hundred degrees. These ves- 
sels are characterized by nozzles 
and connections through the shell. 
In this respect they represent a 
type of construction distinct from 
open vats, usually rectangular in 
shape and without nozzles (except 
possibly for a drain), 

Essential components of such a 
vessel are: 

Steel shell. 

e Brick lining. 

e Membrane. 

e Nozzles and connections. 

e Attachments, both removable 
and nonremovable, such as gas dif- 
fusers, packing supports, bubble- 
trays and recirculating sections. 
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the author covers the fundamentals of selection and design. 


Start With Basie Principles 


Confinement is of fundamental 
importance and refers to the confin- 
ing of the inner brick cylinder 
within an outer steel sheel or envel- 
ope. Confinement by the steel sheel 
must be complete, in the same sense 
that a balloon completely confines 
the air within it (see illustration 
above). Purpose of this is to pre- 
vent movement of the lining with 
respect to the shell and thus avoid 
breakage of nozzle liners, which 
inevitably must pass through both 
the shell and the liner. 

For complete confinement, the 
basic shape of a vessel should al- 
ways be made up of cylinders and 
spherical sections, as in a conveii- 
tional steel tank with dished ends. 
Avoid flat ends and other flat sur- 
faces since they will give you trou- 
ble as they tend to buckle. 


Include a Membrane 


Brick-and-mortar construction, 
beause it’s inherently porous, is 
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BRICK-LINED EQUIPMENT 


vulnerable to capillary leakage. 
Therefore, a membrane is usually 
placed between lining and shell to 
seal off such leakage. 

Membrane materials are often 
satisfactory even when not com- 
pletely immune to attack by the 
corrosive or solvent agents present. 
This is because the membrane is 
confined between brick lining and 
shell and tends to swell and seal off 
the bettoms of whatever capillary 
channels may exist. 

Construction is sometimes satis- 
factory without a membrane. For 
example, when inorganic acids are 
present in only small amounts as 
catalysts in organic reactions. In 
this case, brickwork is bedded in 
mortar against the steel shell and 
corrosion salts, if they do occur, 
seal off the ends of the capillary 
channels. 

Membranes are conveniently 
classified as elastic and inelastic. 

Elastic membranes, usually ther- 
moplastic resins or rubbers com- 
pounded with fillers, have the 
widest application. Applied in sheet 
form, they are inherently homogen- 
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— Brick in 
compression 






Nozzle 
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face of nozzle. 






eous and crack-free. Their elas- 
ticity, when completely confined 
between lining and shell, is insuffi- 
cient to permit shifting of the lin- 
ing as a whole, while at the same 
time providing a desirable local 
cushioning action. 

Principal inelastic membrane ma- 
terials are lead and thermosetting 
resins such as phenol-formaldehyde 
and furane. 

Lead is the traditional lining in 
the sulfuric acid industry. In this 
application, the brick is considered 


primarily a mechanical protection. 


and thermal barrier. 
Thermosetting resins undergo 
slight shrinkage on curing. When 
used over the broad surfaces a 
membrane must cover, shrinkage is 
appreciable and hair cracks nearly 
unavoidable. To compensate for 
such cracking, these membranes are 
built up as laminates with two or 
three layers of glass cloth, on the 
premise that cracks in the various 
layers of resin will not coincide. 


Brick Raises Temperature Limit 


In essence, the resistant wall 
in brick-lined steel construction is 
provided by the combination of 
brick and membrane, neither of 
which usually functions alone. 

One of the brick’s contributions 
to this marriage of necessity is 
thermal protection to its partner. 
Temperature gradient provided by 
the brick extends the operating 
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temperature well above the upper 
limit for the membrane alone. 

In addition, creep and similar 
physical changes which are the ini- 
tial effects of temperature rise 
(particularly in thermoplastic ma- 
terials) are resisted by the confine- 
ment provided by the brick lining. 

In an uninsultaed tank, one 
course of 43-in. brick extends the 
temperature limit for elastic mem- 
brances 60 deg. F. or more; two 
courses 80 to 90 deg. F. At the 
higher temperatures possible with 
thermosetting resins and lead, the 
gradient to an uninsulated shell is 
correspondingly greater. 


Nozzle Design Is Important 


Leakage at nozzles is the great- 
est single source of failure in brick- 
lined steel construction. Design of 
nozzles is a detail deserving your 
most careful attention. 

Like the vessel wall itself, nozzles 
are a composite construction of in- 
ner liner within an outer steel pipe, 
to the outer end of which a flange is 
attached. 

Sealing of connecting piping 
through the gasket to the nozzle 
must be accomplished through pres- 
sure exerted by the bolts in the 
steel flange. 

It’s in the route through which 
these loads are transmitted that 
the heart of the nozzle problem ex- 
ists. This is because the nozzle lin- 
ing must be prevented from shift- 
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ing longitudinally and cracking its 
bond with the brick lining of the 
shell. 

There are two types of nozzle 
construction aimed at avoiding this 
“punching-through” of the nozzle 
lining. They may be characterized 
as “lap” and “‘nonlap.” 

Lap-type nozzles position the 
liner immovably within the nozzle 
by having an integral lap bearing 
against the flange. These aren’t 
successful with ceramic materials 
because of breakage at the lap. 
They can only be made of plastic 
materials (Haveg) or resistant 
metals (Hastelloy, etc.). 

This restriction in material often 
proves the limiting factor in apply- 
ing a lap-type nozzle. 

Lap-type nozzle liners in resis- 
tant metals are made by welding 
and casting. Cast liners, with in- 
herently heavier sections, are 
stronger than liners welded up 
from plate. 

Since only a straight pipe is re- 
quired for nonlap nozzles, liners 
may be, and usually are, stoneware. 
A separate hub, usually laminated 
plastic construction, is cemented to 
the face of the steel flange. This 
extends from just outside the outer 
diameter of the nozzle liner to just 
inside the bolt holes. The end of the 
liner is stopped slightly short of 
the face of the hub so that connect- 
ing piping bears on the hub and not 
on the liner. Annular space between 
liner and nozzle pipe is filled with 
cement. 

A filler or “dutchman” may be 
necessary to bring connecting pip- 
ing to bear on the hub. This type of 
nozzle has the disadvantage of ex- 
posing the slight gap between liner 
and dutchman to the contents of 
the pipe. You’ll experience little 
difficulty in this practice if the 
space behind is adequately filled 
with cement. 

Membrane linings are carried 
through nozzle pipes, usually to the 
face of the flange, which must be 
naked to receive the hub in nonlap 
construction. For lap-type liners, 
the membrane may cover the flange 
face, if elastic, or a gasket can be 
used between back of lap and 
flange. 

Either way, it’s necessary to pull 
the lap hard against the flange be- 
fore laying brickwork, since the 
joint at that point must be leak- 
proof. Otherwise, capillary leakage 
through the brickwork will emerge 
at the back of the lap. 
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Manholes are usually built like 
nonlap-type nozzles, with stoneware 
liners used for the minimum sizes, 
temperature gradients permitting. 
For larger sizes and higher temper- 
atures, manhole openings are lined 
with brick. 


Success Depends Upon Materials 


Materials are grouped in two 
main categories: 

First, the basic nonremovable 
elements of the brick lining—brick, 
cement, membrane and nozzle lin- 
ers. These must be relatively im- 
mune (as installed) to dimensional 
changes from the action of cor- 
rosive or solvent agents. 

Second, materials used for remov- 
able and replaceable components 
such as gas and packing diffusers 
and packing supports. Here you 
can tolerate some _ dimensional 
changes or loss of strength. 

Some of the useful materials in 
this second group are synthetic 
resin products where dimensional 
change results from swelling and 
enlargement. This is often the first 
effect of chemical attack. 

Resistant or  semi-resistant 
metals also have wide application, 
even when the life is appreciably 
less than that of the vessels. This is 
tolerable since they are replaceable. 

Materials descriptions which fol- 
low, though by no means exhaus- 
tive, are in sufficient detail to 
narrow your field of choice. Final 
selection for a given application is 
most reliable when used in collabo- 
ration with a manufacturer pos- 
sessing actual performance records 
of materials in similar service. 


Bricks: Major Lining 


, There aren’t so many sources of 
(so-called) acid brick so that the 
integrity of the maker and prop- 
erties he attributes to his product 
are your most dependable guides. 
Of these properties porosity is the 
most significant. 

Porosity helps resist thermal 
shock by tending to absorb without 
fracture, dimensional changes from 
thermal expansion. One of the fac- 
tors, therefore, in e;tablishing re- 
quired porosity is service temper- 
ature. 

On the other hand, high porosity 
lowers strength, increases capillary 
leakage and invites spalling from 
salt crystallization in the pores. 

Low porosity brick has superior 
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abrasion resistance, cleans more 
easily and, accordingly, is specified 
for acid paving and in the food in- 
dustry. Low porosity, dense brick 
is more expensive. 

For most brick-lining applica- 
tions, as distinct from paving and 
vats, porosity is usually specified 
between 2 and 4%, with the higher 
figure representing a limit for tem- 
perature below 350 F. 

Other characteristics of good 
brick are uniformity, absence of 
voids or pockets and low extrac- 
tion of solids under operating con- 
ditions. Brick should be regular in 
outline, free of warping or cupping 
and show no voids or pockets when 
fractured. 

Many shapes are made but the 
largest part of the typical vessel, its 
cylindrical walls, can be laid up with 
two or three sizes of wedge, arch 
or circle brick. Dished heads may 
require made-to-order shapes but, 
since heads are so well standard- 
ized, manufacturers usually have 
molds available. 

Bricks are readily cut on the job 
for nozzle openings with a Car- 
borundum saw. Always do trim- 
ming with the utmost care to insure 
joints of minimum thickness. 

Ceramic brick is_ satisfactory 
for all common operating condi- 
tions except strong alkalis, hydro- 
fluoric acid and fluorides. For these 
services only carbon brick is suit- 
able. 

Lighter, less strong, and more ex- 
pensive than clay brick, carbon 
brick has higher thermal conduc- 
tivity resulting in higher mem- 
brane temperaturé and is more 
resistant to thermal shock. Graph- 
ite nozzle liners are used with car- 
bon brick. 

Nozzle liner usually used with 
ceramic brick is chemical stone- 
ware, with thickness proportioned 
to service. Higher temperature ap- 
plications require ceramic liners 
with greater porosity. 


Corrosion Limits Cement Choice 


All cements are made of an ag- 
gregate, usually incorporated in the 
aggregate. 

Resistance of cements is re- 
stricted to only a minor extent by 
the aggregate limitations and in 
consequence is determined largely 
by the liquid component. Of the two 
common aggregates, silica, the 
cheaper, is resistant (like labora- 
tory glassware) to practically all 
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Brick-lined process vessels are characterized by nozzles and connections. 
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chemicals except fluorine com- 


Properties of Common Cements 
pounds and stronger bases. Carbon, 





though more expensive, is resistant Silicate Furane Phenolic Sulfur 
to these two classes of corrosives aS _—_HF and fluorine compounds. . Xx E(c) E(c) E(c) 
well. Oxidizing agents and acids. E X xX F 

There are three common cements a. 
in which the liquid hardens by Strong sulfuric acid, 50-80% E X F F 
chemical action: silicate, furane Dilute sulfuric acid, <50%. . E E E E 
resin and phenol-formaldehyde Hydrochloric acid.......... E E E E 
resin. ; ne re ke wes G e F F 

A fourth common cement, incor- Iodine, bromine........... G X X X 
porating sulfur as the binding jig cots............ E E E E 
agent, is applied by heating and ; 
pouring into the joints molten. But Neutral solutions.......... P g E G 
this cement is limited in applica- Basic salts............... X E G 4 
tion principally to paving, vats and Weak bases............. xX G F X 
filling the sockets of chemical stone- Strong bases, caustic... .. . . Xx F x x 
ware pipe. nee 

Silicate—Of the three chemical- anal dp ianaboebaia e . ’ « 
hardening cements, silicate, a com- Aromatic hydrocarbons... . . ° . . * 
bination of silica and sodium sili- Chlorinated hydrocarbons. . . G E e Xx 
cate, is the oldest, cheapest and Alcohols and ketones....... E G G xX 
most widely used. 

Chief limitations are lack of re- . 
sistance to alkaline solutions and Relative cost 
fluorine compounds. Vulnerability Standard cements. ...... 1 2 2 1 
to bases is so great that its re- Special cements......... 1%4-2 2-3 2-3 — 
sistance toward even neutral solu- Density, Ib./cu. ft.......... 120 95 100 140 
tions, such as water and steam, IS Tensile strength, psi........ 200-400 1,000-1,400800-1,200 600-900 
- Ae of standard silicate ComPressive strength, psi... 2,000-3,000 8,000-12,000 6,000-14,000 6,000-9,000 
cement is appreciable, about 12 to Bond to brick, psi.......... 200-400 500-700 500-700 400-600 
14%. This is enough to make main- Temperature limit, deg. F..... 750-1,000 360 360 175-200 
tenance work in the vessel difficult Porosity, %.............. 12-14 <1 <1 <1 


due to liquid retained in the pores. 
Spalling from salt crystallization in 
the pores is also a liability in some 
process conditions. Specially-milled 
varieties are available with half 
the normal porosity. 

Temperature limits are the high- 
est for any cements: 500 to 750 F. 
for standard cements; up _ to 
1,000 F. for specially-milled varie- 
ties. 

Resin-——Of the two common resin 
cements, furane is the newer and 
more versatile. Using carbon as the 
aggregate, both furane and phe- 
nolic cements are resistant to a 
very wide range of acids, bases and 
organic solvents. 

Chief limitations of both is lack 
of resistance toward oxidizing 
agents and the strongest bases. 
Phenolic cements have somewhat 
better resistance to sulfuric acid 
and a few organic solvents. 

Temperature limits for resin 
cements are not sharp. Slow de- 
terioration of the resin below its 
nominal temperature limit isn’t un- 
common. This is particularly so in 
an oxidizing environment or when 
aggravated by dimensional change 
from thermal or mechanical move- 
ment. 
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E = Excellent; G = Good; F = Fair; P = Poor; X = Not recommended; c = Carbon filled. 


Porosity of resin cements is 
neglible. 

Application—Physical and han- 
dling properties of all three ce- 
ments are satisfactory. All of the 
cements mix readily, bond well to 
brick and steel and will set under 
normal operating conditions in 20 
to 40 min. 

After setting, you must wash 
silicate cement joints with dilute 
acid to neutralize and render in- 
soluble any alkaline salts present. 
This acid wash must be thorough, 
otherwise when first put in service 
appreciable leaching takes place un- 
til neutralization is complete. 

Resistances and physical prop- 
erties of common cements are given 
in the accompany table. Before 
specifying, it’s best to secure per- 
formance data for similar service 
from a manufacturer, if possible. 
Minor changes in the combination 
of corrosive agents present fre- 
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quently have a major effect on re- 
sistivity. , 


Temperature Limits Membrane 


Whereas resistivity is the most 
important single factor in the 
choice of cement (because it’s di- 
rectly exposed to the vessel con- 
tents) the critical factor in selec- 
tion of a membrane is more apt to 
be deterioration due to tempera- 
ture aggravated by resulting di- 
mensional changes. 

Rubber and thermoplastic mate- 
rials, as a class, have inherently 
lower temperature limits than 
membranes of thermosetting resins. 
For applications involving consid- 
rable temperature, evaluate the 
higher costs of resin membranes 
against the additional thickness of 
brickwork required with thermo- 
plastic materials. 

Chief characteristics of principal 
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membrane materials are listed be- 
low, in a sequence of approximately 
ascending cost: 

Asphalt-Resin — Cheapest, most 
common, seldom completely insolu- 
ble or inert to vessel contents, par- 
ticularly when organic; good brick- 
work so limits access to it that it’s 
successfully used over a wide range 
of applications provided tempera- 
ture limitations are respected. 
Usually applied 2-in. thick. Temper- 
ature limit: 110 F.; with one-course 
brick, 170-180 F.; two courses, 


200-210 F. 
Rubber—Natural and synthetic, 
resistant to most nonoxidizing 


acids, limited resistance to organic 
solvents, deteriorates rapidly with 
temperature rise. Usually applied 
t-in. thick. Temperature limit: 140- 
160 F.; with one-course brick, 
190-210 F.; two courses, 215-235 F. 
Polyvinyl Chloride—Resistant to 
wide range of acids and bases and 
to many organic solvents excepting 
ketones, aromatics and halogenated 
compounds. Usually applied as 
plasticized sheet #:-to 4-in. thick. 
Temperature limit: 170-180 F.; 
with one-course brick, 210-220 F.; 
two courses, 230-250 F. 
Furane—Membrane built of lay- 
ers of furane cement, usually 
three, reinforced with layers of 
glass cloth to a total thickness of 
approximately #4-in. Temperature 
limit with one-course brick (275- 
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325 F.) isn’t sharp and slow deteri- 
oration of resin may take place be- 
low this limit. 

Lead—Homogeneously-bonded to 
steel, over-sheathed with brick, 
widely-used in sulfuric acid indus- 
try. Principal function of brick is to 
provide physical support and pre- 
vent movement of the lead; also, to 
minimize creep by lowering tem- 
perature. Temperature limit with 
one-course brick: 300-350 F. 

Sheet lead membrane costs half 
as much as homogeneously bonded 


lead but is more vulnerable to fail- - 


ure through movement. 


Evaluate Replaceables Carefully 


Replaceable materials of greatest 
usefulness include graphite, Haveg, 
resistant metals, glass and lami- 
nates built up of resin cement and 
glass cloth. Always make a careful 
evaluation of corrosion data before 
final selection. 

Laminates —Glass-cloth _ rein- 
forced resin construction in sheet 
form, usually 4- to 2-in. thick. Built 
up like furane membrane with al- 
ternate layers of resin cement and 
glass cloth. By use of removable 
mandrels and inner forms, this con- 
struction lends itself to a wide 
variety of box- or tube-like shapes. 
Useful for lining steel manhole cov- 
ers with a laminate 2-in. thick. 

When used near the resin’s tem- 
perature limit, it’s more vulnerable 
to slow deterioration since surface 
exposure is so much greater than 
for joint cements or membranes; 
therefore, always arrange for easy 
replacement. 

Certain of the polyester resins 
extend the applicability of lami- 
nated constructions. 

Haveg — Asbestos-filled molded 
resin products in a variety of forms 
including tubes, blocks, cylinders, 
etc. Both phenolic and furane resins 
used, depending on service. Carbon- 
filled phenolic used for fluorine 
compounds. 

Readily sawed, drilled, and ce- 
mented, though furane cements less 
dependably than phenolic. Tubes 
and cylinders especially useful for 
gas diffusers, distributors, internal 
piping, etc. Temperature limit: 
250-260 F. 

Graphite — Resin-impregnated 
graphite in tube, block and slab 
forms, pipe fittings, etc. Readily 
machined and cemented with phe- 
nolic resins. High thermal conduc- 
tivity, low thermal expansion, not 





vulnerable to thermal shock, Tem- 
perature limit: 325 F., based on the 
limitations of the impregnant. 

Haveg and impregnated graphite 
are useful for many of the same 
purposes. Both are combinations of 
inert filler and resin, however, in 
widely dissimilar proportions. 
Haveg is preponderantly resin 
while impregnated graphite is sub- 
stantially an inert solid only the 
pores of which, for some purposes, 
need to be filled. Limitations of 
temperature and resistivity are cor- 
respondingly lower for the predomi- 
nantly resin product than for 
graphite. 

For many applications within a 
vessel, elimination of graphite’s 
porosity by impregnation is of little 
or no value. Limitations of temper- 
ature and resistivity in such con- 
structions are set only by whatever 
cement is needed in the assembly. 
Even these limitations are avoid- 
able by assembling components me- 
chanically, rather than by cement- 
ing. 

Glass—In the form of bars or 
strips set on edge, glass is useful 
for internals such as packing sup- 
port girds. Glass wool incorporated 
between brick joints and courses as 
an insulating material is used in 
gas-phase appllication at high tem- 
peratures, in vessels that approach 
furnace construction in service and 
design. 

Resistant Metals—Often  well- 
adapted for such replaceable ele- 
ments as gas diffusers are the 
Hastelloys, tantalum and_ silver. 
Skillful mechanical design aimed at 
avoiding unnecessary thickness and 
weight and care in fabrication, par- 
ticularly in welding, make these 
relatively expensive metals feasible. 





Second Part Coming Soon 


Second and concluding part of 
this series will illustrate the 
application of materials of con- 
struction and basic principles of 
design to operations involving 
reactions, gas diffusion, mass 
transfer and settling, using equip- 
ment such as gas diffusers, pack- 
ing supports and packing, bubble 
trays, recirculating legs, etc. 
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Processing: Part IV 


Savannah River Does [t Cheaper 


and test facility for the AEC 
located at Aiken, S. C. and operated 
by E. I. duPont de Nemours, Inc. 
Primary function of this plant is 
similar to that of Hanford—pro- 
duction of plutonium for weapons 
from natural uranium irradiated in 
production reactors on the prem- 
ises. These reactors, however, are 
not the same as those at Hanford, 
though their purpose is the same. 
They are heavy water (D.0) mod- 
erated rather than graphite mod- 
erated. 

It is not surprising, therefore, to 
find that Savannah River is also a 
major producer of heavy water in 
addition to plutonium. The facility 
produces some 450 tons/yr. of D,O 
for use in its own reactors, for re- 
search and for sale to other inter- 
ested parties. (See Chem. Eng., 
Oct. 19, 1959, pp. 170-173.) 

DuPont also operates a few test 
reactors at Savannah River which 


 eaaegrere RIVER is a production 


Producer of heavy water and plutonium makes small 


but important contribution to fuel processing program. 


have yielded a great deal of new 
and significant information in both 
the practical and theoretical aspects 
of nuclear physics. But the main 
job is plutonium production. 

Fuel processing facilities exist at 
Savannah River primarily for proc- 
essing depleted, plutonium contain- 
ing, natural uranium fuels from the 
production reactors. These facilities 
were not designed for enriched 
fuels. 

Compared with the other three 
interim processing sites (Hanford, 
Idaho Falls and Oak Ridge) Savan- 
nah River will play a small part in 
the power fuel’ processing program 
in terms of quantity of material 
handled. The AEC will process only 
three fuels here under the program 
and only one of these is a private 
power fuel. This is the core fuel 
from the Enrico Fermi breeder 
power reactor (PRDC) ,at Lagoona 
Beach, Mich., which will contain 
plutonium, The other two fuels are 
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both from Canadian test reactors, 
prototypes for a planned power re- 
actor, at Chalk River, Ontario. 
These are designated the NRX and 
NRU reactors, heavy water moder- 
ated reactors that have been in op- 
eration for some time. 

Savannah River will process 
these fuels in existing equipment 
with a minimum of modification, 
even though the plant was designed 
for natural uranium and the PRDC 
fuel is 27% enriched. Successful 
processing of enriched fuels in this 
plant is in the nature of a major 
technological breakthrough, about 
which more later. But the modifica- 
tions, such as they are, have more 
to do with the physical characteris- 
tics of the fuels rather than their 
composition. 


Configurations Are Extreme 


Fuel elements from these three 
reactors are at both ends of the 
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size scale. In addition, the PRDC 
fuel assemblies contain both zircon- 
ium and stainless steel which intro- 
duce additional problems since the 
dissolving equipment is stainless 
steel. A detailed description of each 
of these fuels is in order, 
> PRDC Fuel—An Enrico Ferm! 
reactor core subassembly consists 
of 144 zirconium clad U-Mo alloy 
pins whose geometric relationship 
is maintained with an arrangement 
of stainless steel wires and locking 
bars known as a “bird cage.” Each 
of these pins is only 0.158 in. In 
diameter and 32 in. long. The zir- 
conium cladding is 5 mils thick, the 
alloy is 10% Mo-90% U and the 
uranium is 25.6% U™ after radia- 
tion. A complete PRDC core con- 
tains 91 of these subassemblies. 
There will be only two such cores. 
After the second core is used up, it 
will be replaced by a third core of 
radically different design from the 
first two. 
> Chalk River Fuels—Both the 
Canadian reactor fuel elements are 
unusually long and heavy. The 
NRX reactor element is an alumi- 
num clad natural enrichment uran- 
ium rod 14 in. in diameter and 
about 11 ft. long. The NRU element 
consists of five flat plates of natural 
uranium individually clad with 
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aluminum and contained in an 
aluminum tube 23 in. in diameter. 
This element is also about 11 ft. 
long. Both elements contain about 
120 lb. of uranium. 

Processing at Savannah River 
takes place in a single building 
about 800 ft. long. In contrast to 
other sites, where processing is 
done in many small cells with fixed 
equipment and piping, the Savan- 
nah River building is essentially 
only two cells, or “canyons.” These 
are each about 500 ft. long and are 
separated by a shielded operating 
area for plant personnel. Piping 
layouts are not rigidly predeter- 
mined but can be changed at will 
to suit process requirements. 

There is no compartmentation to 
speak of in these canyons, only tem- 
porary partitions which serve as 
ventilation baffles or temporary 
cubicles for particular purposes. 


Mechanical Handling 


The extreme length of the Chalk 
River fuels and the enriched nature 
and multiple metal composition of 
the PRDC fuels introduce some 
mechanical handling problems. 

For years, the Chalk River site 
chopped its NRX fuels into short 
pieces and shipped it in small casks 


to Oak Ridge and more recently to 
Hanford for processing. 

However, water is corrosive to 
uranium metal. Chopping the ele- 
ments exposed the uranium—and 
the fission products—to the storage 
water which became contaminated 
with highly active corrosion prod- 
ucts. Ability to handle uncut fuel 
elements would reduce the corro- 
sion problems and thus the con- 
tamination problems. So the AEC 
decided that facilities for handling 
uncut elements would be justified. 

The nature of the dissolving 
equipment required that the fuel be 
packaged in some type of dissolv- 
able container which could contain 
a reasonable number of elements 
for charging vertically in a single 
operation. Dissolver limitations and 
the capacity of handling equipment 
at the existing disassembly basins 
determined the size of the bundle or 
package—normally 25 full length 
elements. 

Most fuel handling is done under- 
water. NRU elements are loaded, 
120 to 140 at a time, into 55-ton 
casks at Chalk River while the cask 
rests on an underwater platform. 
The loaded cask is then shipped to 
Savannah River on a special rail- 
road car. 

At Savannah River, the cask is 


70 Ton Fuel Cask Looks Like Transformer 
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avain submerged in a transfer pit 
(Fig. 1) where underwater beams 
engage outriggers on the cask lid, 
removing the lid in the same man- 
ner as at Idaho Falls (see Chem. 
Eng. Jan. 25, 1960, pp. 105-110.) 
The opened cask then moves later- 
ally from under the lid, exposing 
the contents for unloading. 

Alongside the cask in the trans- 
fer pit is a bundle loading spot. A 
single point pickup tong removes 
the elements from the cask one at a 
time and transfers them to the 
bundle. Locking bars on top of the 
bundle are swung shut and locked 
in place. A 3-ton hoist then carries 
the 25-element bundle to:a swim- 
ming pool type of storage. 

Savannah River has not yet re- 
ceived any NRX elements. These 
will be handled in essentially the 
same manner as the NRU elements 
except that they will be grouped 
into bundles of 25 at Chalk River 
instead of at Savannah River. Then 
Savannah River can transfer a 
group as a unit from the cask. 

Savannah River does no disas- 
sembly or cutting of the elements 
since Chalk River removes the end 
fittings and the elements are dis- 
solvable as shipped. 

Bundles go from storage to the 
processing area in 70-ton casks that 
are equipped with an internal rack 
or fixture to accommodate two 
bundles. Shipping the natural 
uranium Canadian fuels presents no 
criticality problems—the quantity 
of elements per load is purely a 
function of cask and crane weight 
capacity. The enriched PRDC fuel, 
however, is another story. 

Handling of PRDC fuel is some- 
what in the future and complete 
details are not yet available. In any 
case, since this fuel is an enriched 
type, criticality precautions must 
be observed. Four of these ele- 
ments, placed side by side at the 
spacing dictated by the birdcage 
and fully submerged have a neutron 
multiplication factor of 0.88. A fac- 
tor of one is equivalent to borderline 
criticality. Though elements will be 
shipped in noncritical array, a grid 
of poison plates may surround each 
during shipment as an added pre- 
caution against criticality. 

At Savannah River, in an exist- 
ing transfer pit, a special gripper 
or tong will probably remove the 
elements one at a time and transfer 
them to a bundling station. Here 
four elements will be bound to- 
gether in a single layer with stain- 


less steel straps. Included in the 
bundling will be a screen or per- 
forated plate at one end of the 
array and a bale for handling at the 
other end. Bundles will be stored in 
a storage rack with suitable spac- 
ing to prevent criticality. 

An alternate method would re- 
move the housing tube from the 
elements and place four ‘naked’ 
pin assemblies in a _ basket or 
bundle. If Savannah River decides 
to use this method of handling, they 
will have to develop an underwater 
cutting device for slitting the tube 
since it probably will not be pos- 
sible to remove the fuel from the 
housing any other way. Such a 
cutting operation would be done in 
an isolated tank or basin with 
filters and deionizers for collection 
and disposal of activity. 


What About Contamination? 


Existing fatilities for unloading 
and storing fuel are not equipped 
to handle large amounts of radio- 
active contamination. Therefore it 
is important to avoid shipping an 
unprotected failed element. The 
plan is to encapsulate all failed ele- 
ments, both from Chalk River and 
PRDC, in dissolvable aluminum 
containers before shipment. These 
containers will be designed to per- 
mit escape of gas but retention of 
particulate matter. 

Decontamination of stainless steel 
casks is fairly easy when activity 
levels in the transfer pit water are 
less than 10°“curies/ml. On one oc- 
casion, however, when the activity 
rose to 10°curies/ml., it took two 
days of scrubbing to decontaminate 
the cask. Savannah River has not 
thoroughly evaluated the merits of 
stainless steel vs. a painted surface 
under such conditions, but the evi- 
dence tends to favor plain stainless 
steel. 

On another occasion involving 
high activity levels, the cask was 
sprayed with a strippable coating 
before being lowered into the trans- 
fer basin. Savings in the cost of 
decontamination more than paid 
for the coating. 

That covers the general features 
of shipping, disassembling and 
packaging the fuel. Now let us get 
on to chemical processing. 


Chemical Processing 


Chemical processing at Savannah 
River will use existing facilities 
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part time to hold processing costs 
to a minimum. Some modifications 
will be necessary, but the cost of 
these modifications will be consid- 
erably less than a new plant. 

Schemes for processing these 
fuels differ in a number of respects 
from those that might be selected 
for a new plant because they must 
be compatible with existing stain- 
iess steel equipment. This consid- 
eration places limits on volumes, 
concentrations, chemicals, tempera- 
tures and type of process selected. 
Processing of enriched fuel in ex- 
isting large equipment means that 
nuclear safety must be maintained 
by keeping fissionable materials at 
low concentrations. 
> Processing Chalk River Fuels— 
The available Savannah River dis- 
solver is 8 ft. in diameter and 8 ft. 
tall—not tall enough for the 11-ft.- 
long Chalk River elements. A spe- 
cial column will be fitted to the top 
of the dissolver so that it can ac- 
commodate these elements. As 
mentioned earlier, the elements will 
be arranged in bundles and will 
stand on end in the dissolver. 

Savannah River will dissolve the 
fuels in two steps—first the clad- 
ding, then the uranium fuel. The 
procedure for dissolution of the 
Chalk River fuels, however, will 
consist of four steps because only 
half the fuel can be immersed in 
the solution. 

This is known as selective disso- 
lution in contrast to total dissolu- 
tion as at some other sites. 

In the first step, a solution of 
sodium hydroxide and sodium ni- 
trate will dissolve the aluminum 
cladding from the bottom half of 
each element. The dissolver is then 
emptied of the waste aluminum so- 
lution which goes to storage in 
underground _ steel-lined concrete 
tanks. However, some of the alumi- 
num solution may be recycled to 
reduce waste volumes. 

In the second step, nitric acid 
will dissolve the exposed uranium 
of the bottom halves of the ele- 
ments. As the uranium dissolves, 
the upper halves of the elements 
fall into the dissolver. The highly 
active uranium nitrate solution 
then goes to an agitated tank where 
it will be measured and sampled. 

The third step will be similar to 
the first step and the fourth step 
similar to the second. 

Both reactions proceed rapidly 
and vigorously with evolution of 
gases, foam and heat. The alumi- 
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num dissolution generates ammo- 
nia while the uranium reaction 
produces oxides of nitrogen. Be- 
cause of foaming, liquid levels in 
the dissolver are limited to 5 or 6 
ft. to prevent foam carryover into 
the gas handling system. Controlled 
addition of sodium hydroxide dur- 
ing the aluminum dissolution helps 
to limit foaming. 

Cooling coils in the boiling liquid 
and condensers above the dissolver 
remove the large quantities of heat 
generated by the dissolutions. 

A 200-ft. stack vents the offgases 
to the atmosphere. Ammonia is 
filtered and diluted with air before 
venting. The nitrogen oxides go 
through a filter and a scrubber in 
which they are air oxidized and 
recovered as nitric acid. Diluted 
scrubber offgases go to the stack. 
> PRDC Fuels—The Enrico Fermi 
fuel will be processed in the same 
equipment as the Chalk River fuels. 
This presents special problems 
since both the fuel and the equip- 
ment contain stainless steel. Also, 
processing of this enriched fuel in 
large equipment introduces addi- 
tional problems of nuclear safety. 
(Other plants processing enriched 
fuel generally do it in very small 
equipment to prevent any possi- 
bility of a critical reaction.) 

Hydrofluoric acid will dissolve 
the zirconium cladding of the fuel 
pins. Then aluminum nitrate, suffi- 
cient to give about one atom of 
aluminum per atom of fluoride, will 
be added to complex the fluoride. 
This is done to prevent complexing 
of the plutonium in the next step, 
the dissolution of the uranium, and 
to avoid rapid corrosion of the dis- 
solver welds. Nitric acid now dis- 
solves the U-Mo fuel. 

During this process, the stainless 
steel birdcages remain intact and 
are removed from the dissolver fol- 
lowing dissolution of the fuel pins. 
Small amounts of solids have been 
found in the solutions, but they are 
mostly Zr and Mo, containing less 
than 0.1% uranium. 

Inserts in the dissolver separate 
the fuel bundles so that they cannot 
attain a critical configuration. 
These will make four locations for 
fuel: baskets. One basket will be 
placed in the dissolver for each 
HF - HNO, cycle and each basket 
will remain through four such 
cycles to assure complete dissolu- 
tion: The first basket will be re- 
placed by the fifth and the second 
by the sixth. 
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Besides limiting the number of 
elements processed at a time, Sa- 
vannah River will also control the 
uranium concentration in the re- 
sultant solutions so that a critical 
concentration is not reached. This 
means the concentration must be 
below 12 to 13 g./l. Precautions to 
assure this include -placing the 
steam coils high in the dissolver 
so that, should liquid boil away 
below the level of the coils, the 
concentration in the remaining 
liquid would still be safe. 


In the solvent extractors follow- - 


ing the dissolution process, nuclear 
safety is dependent upon careful 
process control which is in turn 
dependent upon sampling and neu- 
tron monitoring for detection of 
dangerous uranium concentrations. 
This plant is not geometrically safe. 
However, the AEC considers the 
feasibility of processing these fuels 
in this plant as something of a 
technological breakthrough because 
costs are so much lower than for 
a single purpose plant. 

Personnel safety is assured by 
the heavily shielded operating 
area between the processing can- 
yons. 
> Centrifugation—Both the PRDC 
and Chalk River fuel solutions will 
be centrifuged following dissolu- 
tion to remove particulate matter. 
Then they go to the Purex solvent 
extraction system. 


Solvent Extraction 


The Purex process is a continu- 
ous countercurrent liquid-liquid ex- 
traction process using tributyl 
phosphate (TBP) as solvent and 
nitric acid as salting agent to sepa- 
rate uranium and plutonium from 
each other and from fission prod- 
ucts. 

The process can be done in 
packed columns, pulsed columns or 
mixer settlers. Savannah River 
chose mixer settlers to reduce the 
height of building needed and to 
minimize problems associated with 
changing operating conditions, 
starting up and shutting down. 
Details of the process differ 
slightly for the two types of fuel 
because of differing concentra- 
tions in the dissolver solutions. 
But the general outline is the same 
and may be described as follows. 

Clarified dissolver solution will 
feed to the middle of the first mixer 
settler where it will be contacted 
with TBP in kerosene. Additional 


3-molar HNO, will also enter the 
unit as a scrub. Uranium and plu- 
tonium will leave the unit in the 
organic solvent stream while fission 
products and inert cladding and al- 
loying materials leave in the aque- 
ous phase. 

The second mixer settler will sep- 
arate uranium from plutonium. 
0.1M nitric acid and 0.04M ferrous 
sufamate will strip the plutonium 
from the solvent stream while addi- 
tional TBP keeps the uranium out 
of the aqueous plutonium product 
stream. Then, in the third mixer 
settler, water will strip the ura- 
nium from the solvent. 

An additional cycle of solvent ex- 
traction will further purify the now 
separate plutonium nitrate and 
uranyl nitrate solutions. 


Wastes No Great Problem 


As at other processing sites, 
liquid wastes from the dissolution 
and solvent extraction processes 
will be stored in underground 
tanks. Quantities will be compara- 
tively small, processing of two 
PRDC cores will yield about 100,- 
000 gal. of waste. These will be 
stored for five to ten years until 
the fission products have decayed 
sufficiently for further concentra- 
tion. Then the wastes will be con- 
centrated three fold, reducing the 
volume to about 35,000 gal. for final 
storage. Cost of waste storage is 
not likely to be a significant item 
in the cost of nuclear power. 


ACKNOWLEDGEMENTS 

This article, fourth in a series 
of five, is based upon the following 
papers delivered by members of the 
Savannah River staff at the AEC’s 
symposium on Chemical Processing 
of Irradiated Fuels from Power, 
Test and Research Reactors held at 
Richland, Wash., Oct. 20-21, 1959. 
The fifth and final article of the 
series is scheduled for the Mar. 
7, 1960, issue of CE. 

The papers are: “Processing 
Power Fuels at the Savannah River 
Plant,” ‘Chemical Processing of 
Chalk River Fuels” and “Chemical 
Processing of PRDC Core Fuel,” 
all by H. L. Hull, and “Mechanical 
Handling of Chalk River and PRDC 
Fuel” by J. W. Langhaar. 

Complete proceedings of the sym- 
posium are available from the Office 
of Technical Services, Dept. of 
Commerce, Washington 25, D.C. 
Ask for Bulletin TID 7583. 


February 22, 1960—CuEMIcAL ENGINEERING 








f 








C E Refresher 


Concentrate 





How Heat Transfer 


Occurs in 
Evaporators 


Many factors affect evaporation of water. 


in steam-heated tubular evaporators, 


Vapor 





Condensate 


Feed 


Concentrate 


from solutions containing nonvolatile solutes. 
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VAPORATION, as used in this article, is the separa- 

_4 tion of water from a solution of a nonvolatile 
solute. Since vaporization is usually effected by sup- 
plying heat to the solution, evaporation is sometimes 
considered a special case of heat transfer. This is 
the view we will take in our discussion. 

First, it will be worthwhile to look at the various 
devices which are used to effect this separation. Sev- 
eral evaporator types are shown here. There are great 
differences in the performance characteristics of these 
units. 

In the table on the next page, we show a qualitative 
comparison between various steam-heated tubular 
evaporators—the most common type. This table shows 
the heat transfer characteristics of each type and in- 
dicates the kind of solution which can be handled satis- 
factorily in each. It can be used as a guide in pre- 
liminary selection of equipment. Where two or more 
types are indicated as satisfactory, the choice will be 
based on cost factors. 
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It is worthwhile to note that the short-tube natural 
circulation evaporators are gradually being displaced 
by long-tube evaporators having either forced circula- 
tion or natural circulation. The falling film and agi- 
tated film evaporators are essentially specialty evap- 
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orators for handling temperature sensitive materials, 

In recent years, fuel costs have steadily risen. If 
this trend continues, vapor recompression systems may 
prove to be economical. In this type of evaporator the 
latent heat of vaporization is reused and good heat 
economy can be attained. However, initial investment 
is high and the capacity rather low for present ce- 
signs. 

In this article, we will direct our attention to steam- 
heated evaporators. Spray evaporators, submerged 
combustion evaporators and similar devices will be 
treated later in the series as simultaneous mass and 
heat transfer processes. 

Feed handling capacity of an evaporator is the feed 
rate in lb./hr. which can be introduced and still effect 
a given change in concentration. This capacity may be 
expressed in terms of its ability to transfer heat. In 
turn, ability to transfer heat is dependent upon (1) 
heat transfer coefficient attainable; (2) area available; 
(3) effective temperature differential available for 
heat transfer; (4) physical properties of the solution 
such as latent heat, boiling point elevation; and (5) 
material balance. 


Effective Temperature Difference 


Potential for heat transfer in evaporation, as in 
other heat transfer processes, is a difference in tem- | 
perature. In an evaporator, heat is transferred to a’ 
liquid which is at or near the boiling point. The tem- 
perature drop which is useful for the transfer of heat 
is the difference in temperature of the source of heat, 
usually condensing steam, and the temperature of the 
boiling liquid. 

Over-all available temperature drop is made up of 
three parts: (1) that which is required to transfer 
heat; (2) that which is required to overcome the boil- 
ing point elevation caused by the presence of the 
solute; and (3) that which is required to overcome 
the elevation in temperature superimposed by the hy- 
drostatic head. In the evaporation process sufficient 
temperature differential must be provided to meet all 
these requirements. 


Characteristics of Steam-Heated 


Evaporator Type Relative Cost 
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The effects of boiling point elevation in reducing 
that portion of the available temperature difference 
which is effective in the transfer of heat are shown in 
Fig. 1. The temperatures shown here are for heat be- 
ing transferred to a 30% NaOH solution by steam at 
250 F. Vapor is being produced at 7.6 in. of mercury 
absolute which corresponds to a saturation tempera- 
ture of 150 F. Average depth of the liquid below the 
surface is 2 ft. 

With no agitation, the temperature of the liquid 
below the surface would be greater than that near the 
surface. Consequently, the liquid below the surface 
is superheated with respect to that at the surface. 
However, boiling is usually accompanied by vigorous 
agitation and this superheated liquid is quickly 
brought to the surface where it loses its superheat by 
flashing. Vigorous agitation tends to make the tem- 
perature uniform and equal to surface temperature. 
Consequently, the effect of hydrostatic head on boiling 
point elevation is more imaginary than real. In any 
case, the absolute magnitude of this effect cannot be 
evaluated until the final selection has been made. 

For these reasons, in the remainder of this article, 
boiling point elevation due to hydrostatic head will not 
be considered. Thus, the over-all AJ will be treated 
as consisting of: (1) that necessary to transfer heat 
and (2) that necessary to overcome boiling point ele- 
vation due to the presence of the solute. 


Use These Physical Properties 


To effect vaporization, it is necessary that the heat 
of vaporization be supplied. Further, since the solution 
is not always at its boiling point, its sensible heat 
must be accounted for. Let’s examine each of these 
items. 

It is necessary to know the specific heat of the solu- 
tion as functions of composition and temperature in 
order to evaluate the sensible heat requirement. There 
are many data available in the literature. Where data 
are not available, they can be readily obtained in 
simple laboratory apparatus. It is our opinion that 
it is unnecessary to use the rule-of-thumb that the 
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specific heat of an aqueous solution of a nonvolatile 
solute is equal to the weight fraction water. 


How to Get Boiling Points 


We also need the boiling of the solution. Where few 
data are available, there are several methods of ex- 
tending the range of usefulness of these data. One of 
the better of these methods is the Duhring line plot. 
In this plot, the temperature T, at which the solution 
exerts the same vapor pressure as does water at T,, 
is plotted against T,,. A substantially straight line re- 
sults so only two points are required for its construc- 
tion. A typical Duhring line plot is shown as Fig. 2 
for NaOH solutions. 

The boiling point of a solution of a given concentra- 
tion can be gotten from such a plot by first noting the 
pressure under which boiling is to be effected. The 
value of 7, corresponding to this pressure is then 
found in the steam tables.* From this value of T,, 
and the given concentration, the boiling point of the 
solution can be read from the plot. 


Boiling Point Elevation 


At any pressure, (7, — T,,) is the boiling point ele- 
vation and is designated here as B.P.E. This term is 
important in determining how much of the over-all 
A T is effective for the transfer of heat. 

Since the Duhring plot is a straight line, it may 
be represented by the equation: 

T, =mT,+6 (1) 
where m is the slope of the line and b is a constant. 
If this fact is recognized, it becomes unnecessary to 
construct the Duhring line plot, since m and b can be 
easily obtained from the same points which would be 
used to construct the line. 

By subtracting 7, from both sides of Eq. (1), the 
boiling point elevation is obtained as: 

B.P.E. = (m -—1)T, +6 (2) 


Eq. (2) shows that, even for a constant composition, 
the boiling point elevation is a function of pressure 
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Duhring Line Gives Solution Temperature 


= Boiling temperature of NaOH solution, deg. F. 
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Fig. 2 Boiling temperature of water, deg. F. 


because 7, is a function of pressure. This fact is 
often overlooked. 

The Duhring line relation can also be used to esti- 
mate the latent heat of vaporization of water from the 
solution. This is done by utilizing the Clapeyron equa- 
tion, the fact that the Duhring line is straight and the 
fact that the vapor pressure of the solution and that 
of pure water are equal at any point on the line. It 
is not necessary to derive this equation here. The 
resultant equation, written for low pressures where 
the vapor may be assumed to follow the perfect gas 
laws, is: 

At = (Aw/m)(T'1/T~)* (3) 
\z Latent heat of vaporization of water from the water in solu- 
tion at temperature 7’, and pressure P,. 
Tx Boiling point of solution at BE deg. absolute. 
T.. Boiling point of pure water at P, = P,, deg. absolute. 
m Slope of Duhring line. 

In some cases there are no data available and there 
is insufficient time to obtain data. In this case, use 
the latent heat of pure water at 7,,. This is somewhat 
higher than that of pure water at T, and is, therefore, 
more conservative. However, the true latent heat of 
water from solution is higher than that of pure water 
at either 7, or T,, except for solutions which cool when 
the solute is dissolved. 


Heats of Solution 


Data on heats of solution of nonvolatile solutes in 
aqueous solutions are few and are not easily obtained 
with accuracy. Where such data are available, it is 
unnecessary to estimate the latent heat of vaporization. 
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Latent heat of vaporization of water from a solution 
of a nonvolatile solute in water is: 
\L = H, — H1' 
where H, is the enthalpy of steam at T, and P,; and 
H,’ is the partial specific enthalpy of water in solution 
at the existing concentration and at the temperature 
T, and pressure P,. 


Heat Transfer Coefficients 


In steam-heated evaporators, as in other heat trans- 
fer devices, the total resistance to heat transfer is 
the sum of five individual resistances: 

Rr = Ro + Roo + Rm + Roi + R; (4) 

where 
Rr Total resistance. 

>» Resistance of condensing steam. 
Rp. Fouling resistance on steam side of tubes. 
R,, Resistance of metal wall. 
Rp: Fouling or scaling resistance on boiling side of tube. 
R; Resistance of boiling side film. 


These resistances are related to the heat transfer co- 
efficients, thus: 


1 1 x 1 l » 

= . 1. = he ons ee Tey 

oe oot ee ee i a 
1 1 
R; = a wa 


ho Heat transfer coefficient for condensing steam (usually on 
outside of tube area), Btu./(hr.) (sq.ft.) (°F.). 
hn. Fouling heat transfer coefficient on steam side of tubes, 


Btu. /(hr.) (sq.ft.) (°F.). 
hos Fouling heat transfer coefficient on boiling side of tubes, 


Btu./(hr.) (sq.ft.) (°F.). 

hy Heat transfer coefficient for boiling side film, Btu./(hr.) 
(sq.ft.) (°F.). 

am . Thickness of metal wall, ft. 

: Average thermal conductivity of metal wall, Btu./(hr.) 

(sq.ft.) (°F /ft.). 

A; Inside area of tubes, sq. ft. 

A, Outside area of tubes, sq. ft. 

Aq Average area of tubes, sq. ft. 

U;  Over-all heat transfer coefficient based on A;, Btu./(hr.) 


(sq.ft.) (°F.). 
U, Over-all heat transfer coefficient based on Ao, 


Btu./(hr.) (sq.ft.) (°F.). 


Evaluation of these coefficients has been explained 
in previous articles (Chem. Eng., Dec. 28, 1959, p. 67; 
Jan. 25, 1960, p. 101). By experimentation and with 
the aid of theory, we already have dependable methods 
of evaluating all film coefficients except the boiling 
side coefficient, h;. In the case of boiling, we do not 
have a completely general relation for the prediction 
Of: 4. 

The most reliable relations for h, are probably those 
for the forced circulation evaporator. For this type of 
unit, most of the heat is transferred to liquids at high 
velocities on the order of 6 to 18 fps. and under suffi- 
cient pressure so that a minimum of boiling takes 
place within the tubes. Most of the vaporization occurs 
near the tube exit by flashing. Boarts and others’ 
found the following equation satisfactory: 


0.8 0.4 
AD = 0.0278 (22) (¥) (6) 


For jong-tube natural circulation evaporators with 
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the liquid flowing upward through the tubes, the veloc- 
ity is also probably quite high. Possibly an equation 
such as Eq. (6) may be satisfactory. However, since 
the velocity is induced by vaporization it is difficult to 
say just what velocity should be used or how it could 
be determined. 

Short-tube natural circulation evaporators offer a 
more difficult problem than do forced circulation 
evaporators in the prediction of a boiling side coeffi- 
cient. About all we can do here is make certain quali- 
tative statements about the factors which influence 
h,. The work of Insinger and Bliss’ and Finalborg and 
Cryder® shows that h, is dependent on the tempera- 
ture drop across the boiling film. In fact h, seems to 
vary with the temperature drop raised to about the 
third power. 

Viscosity of the liquid also has an important effect. 
The coefficient decreases with increasing viscosity. It 
is hard to separate the effects of A t and viscosity on 
h,. It may be that the effect of variations in these on 
the velocity of circulation is really important. 

Other factors which are important are surface ten- 
sion, liquid density and vapor density as well as specific 
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heat and thermal conductivity. Attempts have been 
made to produce equations which show quantitatively 
the effects of these variables on the boiling side coeffi- 
cient but with little success. It may be that modern 
statistical design of experiments assisted by com- 
puters will crack this problem. 

Because of the uncertainty in estimating the value 
of the boiling side coefficient, most data are reported 
in terms of the over-all heat transfer coefficient which 
is determined experimentally. Examination of the 
following equation show that the numerical value of 
the over-all coefficient depends on the temperature drop 
as well as the area upon which it is based. 


q = U;A; At = U.A, At (7) 


As has already been pointed out, the over-all tem- 
perature drop is not entirely available for transfer of 
heat. Some of it is lost as a result of boiling point ele- 
vation and hence, is not effective in the transfer of 
heat. In Eq. (7) At is the difference between the con- 
densing temperature on the steam side of the tubes and 
th boiling temperature of the solution at the existing 
concentration and under the pressure existing in the 
vapor space. 


At=t,—tz 


where t, is temperature of condensing steam at satura- 
tion at the pressure existing in the steam chest and t, 
is the temperature of the boiling liquid at the existing 
concentration and under the pressure existing in the 
vapor space. 

The over-all coefficient evaluated in this way is 
sometimes referred to as the coefficient corrected for 
boiling point elevation. On the other hand, A ¢ in Eq. 
(7) is sometimes used as the difference in the tempera- 
ture of the condensing steam at saturation at the pres- 
sure existing in the steam chest and the temperature 
of saturated steam at the pressure existing in the 
vapor space of the evaporator. 

Coefficients defined in this way are called apparent 
heat transfer coefficients. Use of apparent coefficients 
is not justified, but if they are used, then the appro- 
priate A t upon which they are based must also be used. 
In a forthcoming article, over-all coefficients for boil- 
ing point elevation will be used in the analysis of the 
heat transfer equations for evaporators. 

Typical range of data on heat transfer coefficients 
for various evaporators are shown in the table below. 

For natural circulation evaporators, the boiling side 
coefficient is greatly dependent on the temperature 
drop across the boiling side film. Therefore, it is not 
surprising to find that in equipment such as the short- 
tube natural circulation evaporator, the temperature 
drop affects the vigor of boiling and the over-all tem- 
perature coefficient. Also since viscosity is a function 
of temperature, the higher the boiling temperature 
at a given concentration of solution, the higher will 
be the coefficient. These effects for a short-tube nat- 
ural circulation evaporator are shown in Fig. 3. 
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Are We Meeting the Union Challenge? 





Unions charge that engineers are no longer professionals 


but mere employees who need the protection of 


collective bargaining. How do we answer this attack? 


E. A. HARTSOOK, Special Asst. to the Vice-President, Standard Oil Co. of California, San Francisco. 


Recently the AFL-CIO spon- 
sored a conference in Washing- 
ton, D. C. on “Labor and Science 
in a Changing World.” In at- 
tendance were representatives of 
various labor organizations, as 
well as people from government, 
industry and education. 

One of the main conclusions 
arrived at by a union panel dis- 
cussion dealing with the needs of 
scientific and professional em- 
ployees was this: Unions must 
push the idea that industrial 
scientists and engineers are no 
longer professionals because they 
are so numerous. They are now 
mere employees and need the 
powers of collective bargaining. 

Meanwhile, the Engineering 
Employment Practices Newslet- 
ter of the National Society of 
Professional Engineers regularly 
prints items such as this one: 
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Engineers and architects at the 
Chicago office of Standard Oil 
Company of Indiana have voted 
for union representation through 
the Research and Engineering 
Professional Employees Assn. 
(REPEA). The group had voted 
for “no union” in 1957. REPEA 
now represents approximately 
550 professional employees at 
the company’s Whiting, Ind., lo- 
cation. 

The growing effort of organ- 
ized labor to “reach future scien- 
tists on the campus before pro- 
fessional societies can get to 
them” is presenting an increas- 
ingly serious challenge to pro- 
fessional societies that have been 
devoted to the idea of individual 
professional performance. 

Throughout the U.S., more 
and more effort is being ex- 
pended by unions, not only to 
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contact young people in their 
formative years, but also to at- 
tempt the organization of engi- 
neering and scientific personnel 
now employed by industry. 

And the professional societies 
are being strongly criticized for 
“poisoning” the minds of engi- 
neering students against collec- 
tive bargaining and unionization. 

Also, we should be aware of 
the increasing political activity 
of labor unions throughout the 
country. Traditionally, engi- 
neers and their professional so- 
cieties have remained aloof from 
political problems. But now the 


Based on an address delivered at the 
34th Annual Meeting, Society of Pe- 
troleum Engineers of AIME, Dallas, 
Oct. 1959. Special permission has been 
granted to publish this article in Chem- 
ical Engineering concurrently with its 
publication in the February issue of 
the Journal of Petroleum Technology. 
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very fundamentals of our way of 
life are being attacked. 

In this atmosphere the future 
of engineering as a profession is 
clearly related to the future of 
the entire free-enterprise concept 
in our economy; and it is the job 
of every engineer to be aware of 
what is happening and to take 
an active interest in trying to 
reverse the trend. 
> Meeting the Challenge — An 
effort to meet the union challenge 
is being made by a few profes- 
sional groups around the coun- 
try (see Chem. Eng., Jan. 25, 
1960, p. 115), but there is vir- 
tually no unified effort to coun- 
teract the political challenge of 
unionism. And there is a distinct 
limit on the activity dealing with 
the union challenge to the profes- 
sional status of engineers. 

Here are three specific steps 
that a professional society can 
and should take tc meet the chal- 
lenge: 

e Provide orientation for a 
professional career to young peo- 
ple as they first are thinking 
about their futures. It’s impor- 
tant not to limit this orientation 
simply to the college campus but, 
particularly, to contact the high 
school student. 

eEstablish a clear-cut un- 
derstanding of the role of the 
professional; and campaign for 
proper recognition of this role 
in the business and industrial 
community. 

¢ Provide the community at 
large with a better understand- 
ing of the responsibilities and 
importance of our free-enter- 
prise system and of the way of 
life it has provided for all of us. 

These objectives may be satis- 
fied by formation within the so- 
cieties of specific groups with 
authority and funds to under- 
take an active program that will 
be effective. 

To every scientist and engi- 
neer who is proud of his profes- 
sion and of his contribution to 
the community, the fundamental 
issues involved in this challenge 
by the unions must be of serious 
concern. 

Do engineers want the regi- 
mentation and leveling effect so 
characteristic of mass organiza- 
tion? Do engineers want to face 
the prospect of living and work- 
ing in a regimented, federally 
directed society? 
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If they do not, are they will- 
ing to spend the time necessary 
in thoughtful consideration and 
in action to protect the profes- 
sional position of which they are 
so proud? 
> Management’s Role—Re- 
cently, J. H. Smith, president of 
Canadian General Electric Co. 
listed five specific needs of the 
professional engineer. They are: 

e He must have professional 
work. 
eHe must have opportuni- 


ties for promotion as a profes- . 


sional employee and as an indi- 
vidual contributor. 

eHe must have financial in- 
centives as rewards for improved 
performance and greater contri- 
bution as an individual. 

¢ His job must be supervised 
from a professional viewpoint. 

¢ He must have professional 
recognition both within an enter- 
prise and in the surrounding 
community. 

As a contrast to this, while a 
recent opinion survey conducted 
by Standard of California among 
its engineering employees found 
a majority of favorable reac- 
tions, it also uncovered negative 
opinions such as the following 
saruples: 

“Many forms and red tape to 
go through to get things done; 
poor administration; no encour- 
agement to join or participate in 
technical societies, professional 
registration, convention work, 
civic activities; not much en- 
couragement for the job itself; 
few pay raises (those must be 
asked for) : and little chance for 
advancement.” 

“Routine, red tape, poor super- 
visors.” 

“Unnecessary and repetitive 
detail work; tendency of engi- 
neering management to withhold 
delegation of authority; general 
attitude of fear of making an 
intelligent mistake.” 

“Diminutive position of an en- 
gineer in an operating company. 
Lack of power to make major de- 
cisions or to see the full scope 
(economics, etc.) of the job. 
Problem inherent in a ‘service’ 
or ‘staff’ organization.” 

“Wasted time in meetings due 
to big shots’ conjectures on items 
they know too little about. Too 
many chiefs, too few Indians. 
Too much detailed clerical work. 

tank has its privileges, without 
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justification of the rank in too 
many cases. Pyramidal organi- 
zation leading to dead wood and 
slow advancement; also_ ineffi- 
ciency in long chains of author- 
ity. Contempt shown by non- 
engineering brass to cold facts 
developed by engineers. That’s 
ai.”’ 

These are indicative of the 
negative reactions and contrast 
violently with the needs of the 
professional engineer outlined by 
Smith. The chasm between these 
needs and their fulfillment is 
often the opportunity for an at- 
tack by organized labor. 

To some extent these com- 
ments undoubtedly represent the 
extremist position. As in Stand- 
ard’s case, it is also usually a 
minority opinion. 

Still, they indicate a most seri- 
ous situation which is certainly 
not unique to California Stand- 
ard. To some extent industrial 
management has not done the 
necessary job in creating and 
dealing with the professional po- 
sition. A partial measure of this 
failure is the drift toward union 
organization. 
> Society Failures — Further 
quotes from the California 
Standard survey point up two 
failures of the professional engi- 
neering societies : 

“T believe that in the general 
public’s eye the engineering pro- 
fession is ranked below that of 
medicine and law. I do not like 
this relative ranking of the pro- 
fessions.” 

“With regard to unionization 
of engineers, I earnestly hope 
that this step never comes about. 
I urge wide circulation of the 
results of this and similar opin- 
ions from engineers. One of the 
best and most widely read out- 
lets for such information would 
be the professional engineering 
society periodicals.” 

Traditionally, the technical so- 
cieties have concerned them- 
selves with the interchange of 
technical information. Some, 
notably ACS and AIChE, have 
been reasonably active in the 
field of education. 

But when it comes to the ques- 
tion of relating the professional 
person and his responsibilities to 
the general public, very little has 
been done. And, similarly, very 
little real investigation of the 
problems of engineers on the job 











and in the community has been 
undertaken with the results ap- 
plied to the technical societies’ 
programs, 

The societies have not met the 
union challenge in these areas, 
and, in the eyes of the general 
public, engineering is certainly 
not on the same _ professional 
level with law and medicine and 
the clergy. 

Furthermore, without clear ac- 
tion in these areas the societies 
have perhaps generated a con- 
cept of professionalism that is 
not entirely justified. C. M. Bar- 
low, director of personnel for 
General Dynamics Corp., recently 
told the American Management 
Assn. Engineering Management 
Forum that: 

“Engineers have expressed the 
hope and desire for professional 
recognition to such an extreme 
extent that their lay brothers are 
growing weary of the tune. The 
non-engineer is satisfied with the 
recognition he gets through pro- 
motion, increased remuneration 
and prestige; he is not overly 
concerned with professionalism. 
In effect, he says to the engi- 
neer, ‘Earn your right to profes- 
sionalism and it shall be granted 
to you.’” 

The union challenge becomes 
more serious in direct relation to 
the professional societies’ fail- 
ure to encourage the concept of 
engineers as people, with career 
problems in most ways no dif- 
ferent from others. 

The threat of unionization to 
engineers is the separation of 
management and technical per- 
sonnel that unionization implies. 
Professional societies must re- 
emphasize the role of the engi- 
neer in industry and the relation 
his position bears to the entire 
enterprise and its management. 

Professional status is fine. But 
it is not the real issue when it 
comes to meeting the union chal- 
lenge. 
> What the Unions Are Doing— 
At the AFL-CIO meeting in 
Washington dealing with organi- 
zation of engineers and scien- 
tists, the technical man was con- 
tinually described as “no longer 
professional because he is so nu- 
merous.” He is now merely an 
employee. 

According to AFL-CIO think- 
ing, the engineer is “deeply poi- 
soned” by management that is 


in evil partnership with the en- 
gineering schools which are 
“owned body and soul” by the 
corporations. And the technical 
societies are charged with ‘“‘poi- 
soning” the minds of the engi- 
neering students against union 
activities. 

To take advantage of the 
“new” status of engineers and to 
counteract this “poisoning” proc- 
ess, AFL-CIO is undertaking 
major programs to reach young 
people in the schools before the 
societies can get to them. This 
goes hand in hand with growing 
unionization of teachers and the 
use of these people to spread 
organization philosophy among 
their students. 

Perhaps of even greater im- 
mediate significance is the con- 
tinuing activity of engineering 
unions such as the Research and 
Engineering Professional Em- 
ployees Assn. Recent action by 
this group brought about the 
unionization of engineers and 
archite¢ts at Standard of Indi- 
ana’s Chicago offices. Now repre- 
senting 550 employees at the 
company’s Whiting, Ind., plant, 
REPEA is a growing, aggressive 
group. 

In a sense, one of the great 
dangers with this group is the 
title they use—it sounds thor- 
oughly professional. 

Throughout the country the 
unions now claim to represent 
somewhere in the neighborhood 
of 30,000 engineering employ- 
ees. And each year their number 
and their significance grows as 
more and more money and drive 
is put into the challenge. 


. YOU & YOUR JOB 


While this is going on, organ- 
ized labor is pushing political 
activity to the utmost. The PAC 
(Political Action Committee) of 
the AFL-CIO and its counter- 
parts in other unions are specific 
organizations with money, man- 
power and motivation—the mo- 
tive being the election of friendly 
officials and the enactment of 
union-sponsored legislation. 

Too often these programs rep- 
resent a path toward the social 
state and away from principles 
that have brought this country 
to its present development. Too 
often they hold up the candle of 
security from cradle to grave at 
the cost of centralized control, 
regimentation and gradual loss 
of liberty. 

This is a serious matter for 
those who believe in the free 
enterprise system; the impor- 
tance of initiative and competi- 
tion; and the preservation of 
personal freedom. 

Of course these challenges also 
come from groups cther than 
organized labor. But the unified, 
prepared union position is often 
the rallying point for action and, 
as such, offers the greatest chal- 
lenge. 

In the American way of life 
we cannot criticize people for 
saying what they think or for 
taking action on behalf of their 
beliefs. We, ourselves, must bear 
the criticism if we allow our be- 
liefs to be changed and our status 
in society affected without an at- 
tempt to do something to pre- 
vent it. 

Right now we are losing the 
game by default! 


A Procram of Effective Action 


Successful action to meet the 
union challenge calls for achieve- 
ment of several goals: 

1. Encouragement of man- 
agement programs designed to 
meet the needs of professional 
engineers. 

Today’s leading economic writ- 
ers recognize the immense im- 
portance of technical progress to 
the nation’s future: One need 
only look at research budgets in 
the magnitude of 2.5°% of our 
total national preduct, as com- 


pared to a fraction of 1% 20 
years ago, to see the growing re- 
liance on technology for the con- 
tinued viability of our society. 

This technical advance is based 
on creativity—is based on disci- 
plined, imiaginative insight. It 
is based on the _ professional 
achievements of men and women 
who are not bound by any level- 
ing factors—who are free to 
strike out boldly. 

There are trends in industry 
that are encouraging in this re- 
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spect and which merit the full 
support of engineers and their 
professional societies. Two re- 
cent books help put much of this 
into focus philosophically. The 
first by Ralph Cordiner, chair- 
man of the board of General 
Electric is “New Frontiers for 
Professional Managers.” The 
second, by president of Du Pont, 
Crawford Greenewalt, is “The 
Uncommon Man.” 

Both these books stress the ab- 
solute importance of industrial 
recognition of the independent, 
creative personality and the need 
to provide freedom of thought 
and action for these, the true 
professionals. 

Stemming from this philos- 
ophy and recognizing the needs 
of the professional employee, a 
new approach to the administra- 
tion of technical personnel is 
developing in our leading com- 
panies. This is the concept of 
the professional line of advance- 
ment as distinguished from the 
operational-administrative paths 
of the past. In California Stand- 
ard, for example, real efforts to 
meet the problems posed in the 
earlier mentioned opinion survey 
are taking effect along these 
lines. 

(For a description of the par- 
allel paths of advancement used 
by California Standard see “It’s 
True: The Man Can Make the 
Job!” Chem. Eng., Apr. 21, 1958, 
p. 179.) 

The professional is evaluated 
against carefully designed pro- 
fessional criteria. The evaluation 
is to a mejor degree by his peers, 
and his job position properly 
reflects his recognized profes- 
sional status. Thus, creativity 
can be recognized; job termi- 
nology properly applied; and the 
true professional clearly distin- 
guished. 

Further, the relationship with 
management is well protected. A 
qualified person may be recog- 
nized as a professional adviser 
and associate of management 
without having to undertake ad- 
ministrative responsibilities for 
which he may or may not be 
qualified. 

With the companion staff and 
administrative lines of advance- 
ment also available, those who 
wish more generalized responsi- 
bilities, or who wish to specialize 
in other than technical areas, 
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also have appropriate paths for 
growth. 

In terms of the union chal- 
lenge, these new management 
concepts certainly deserve the 
attention and support of the ma- 
jor technical societies and indi- 
vidual engineers who are not 
members of the societies. 

2. Continued exploration of 
the needs of engineers and de- 
velopment of clear concepts of 
the definition of “professional” 
status. 

To meet the challenge of or- 
ganization, the technical socie- 
ties must spend more effort in 
assessing the needs and functions 
of the engineer and in helping 
industrial management establish 
administrative techniques based 
on these needs. Membership sur- 
veys, sponsored conferences and 
special studies dealing with these 
problems should be valuable both 
to society members individually 
and to the group as a whole in 
relating itself to others. 

Stemming from these efforts 
will come clearer understanding 
of the question, “What is a pro- 
fessional engineer?” It can be 
argued that only those holding 
registration certificates from 
state agencies should be recog- 
nized as professionals. 

But this appears to be too nar- 
row an interpretation since it 
would not acknowledge’ the 
achievements of many competent 
people who for one reason or an- 
other have not been registered. 
Apparently, we must look more 
widely than to state-registration 
alone. 

As food for continued thought 
and evaluation, I suggest the fol- 
lowing criteria: 

¢ Knowledge. The basic skills 
learned through formal educa- 
tion and experience that allow a 
person to work competently in 
his field. 

e Attitude. The approach to 
his work as a challenging assign- 
ment in applied scholarship free 
of fetters directly relating to 
wages, work hours and conform- 
ity standards. 

e Achievement. The demon- 
strated ability to do the job un- 
der a variety of difficult and de- 
manding conditions. 

¢ Trusteeship. The accept- 
ance of a personal responsibility 
for actions and advice and a de- 
sire to advance “the state of the 





art” that is over and above direct 
monetary reward. 

The technical societies must 
have a positive approach to offer 
if the concept of “professional” 
status is to achieve general recog- 
nition. It must be clear that this 
is not anti-unionism but is an 
evaluation of the need for inde- 
pendent responsibility and its re- 
lationship to industrial manage- 
ment. 

The societies must say—and 
say effectively—that union or- 
ganization is not compatible with 
professional criteria. But to do 
this, we must know more about 
ourselves as engineers and about 
the term “professionalism” it- 
self. 

3. Insistence that the term 
engineer be properly used. 

Admiral Rickover _ recently 
commented about scientists and 
engineers that “many of them 
are nothing but glorified drafts- 
men.” There are far too many 
situations in industry today 
where this comment unfortu- 
nately holds true. 

Other industries—particularly 
the aircraft and missile makers 
—have this to contend with more 
than the oil industry and the 
chemical process industries. Still, 
failure to use the word “engi- 
neer” carefully has contributed 
to the confusion that exists about 
the role of the engineer, what 
he is and what he does. 

As the technical societies 
spend more effort in defining the 
needs and functions of the engi- 
neer and as they work with man- 
agement on the tools of technical 
administration, this confusion 
about terminology will be re- 
duced. 

A number of companies now 
insist on very careful and limited 
use of the word engineer in job 
descriptions, personal titles and 
on printed calling cards. They 
find that morale goes up and 
union challenge becomes less se- 
vere as they apply terminology 
and administrative techniques 
thoughtfully. Their experience 
points the way toward elimina- 
tion of the climate of misunder- 
standing and overgeneralization 
this is encouraging to union or- 
ganization. 

4. Initiation of strong, co- 
ordinated programs designed to 
tell the general public about 
engineers and about their be- 
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liefs on major issues of national 
policy and political affairs. 

Today, as perhaps never be- 
fore, our way of life is chal- 
lenged both from within and 
without. There was a time when 
a technical society could exist as 
a means for interchange of 
knowledge and of social activity. 
But this is a thing from out of 
the past. 

Or, at least, it is past if we 
do not want to give up by default 
the national and _ professional 
principles that have given us the 
way of life we enjoy. 

When others are expounding 
the doctrine of change, we had 
better stand up and be counted. 
The general community will re- 
spect the cpinion of the tech- 
nical people; but they cannot 
respect it if they don’t know what 
it is. 

Technical and professional so- 
cieties can meet this need by es- 
tablishing strong public and gov- 
ernment relations committees 
charged with these responsibili- 
ties: 

¢ To develop the proper com- 
munity image of the professional 
engineer and his role in our 
economy. 

¢To maintain constant con- 
tact with national and political 
issues of importance to profes- 
sional groups. 

¢ To sponsor conferences, re- 
ports and studies on matters of 
national importance. 

¢ To relate society positions 
on major issues to government 
and to the public. 

This is a difficult assignment. 
It will not be easy to coordinate 
society thinking on all issues; 
and, undoubtedly, experimenta- 
tion and careful development of 
issues will be necessary. 

But others are doing this suc- 
cessfully, and answers can be 
found. The issues are too serious 
not to make the effort. 

One further point should be 
made clear. This is not an anti- 
union or an anti-anything-else 
program. Others have a perfect 
right to express their opinions 
and to champion their causes. 
This is the achievement of our 
democracy. 

But this also entitles the tech- 
nical man to express his opinion 
positively and to work for his 
beliefs. We cannot expect much 
of the long range if all aspects 


of national questions are not ex- 
plored. 

The union movement must be 
recognized for its contributions, 
and its opinions should be re- 
spected. We do not believe they 
are correct, however, when they 
urge the social state or unioniza- 
tion of technical people. We 
should be proud to say so—and 
to say why! 

5. Insistence on coordination 
of all activities with other tech- 
nical societies and avoidance, as 
far as possible, of emphasis on 
specialized branches of engi- 
neering. 

One of the problems in meet- 
ing the present challenge effec- 
tively is competition and over- 
lapping effort between various 
technical organizations. In the 
field of education, for example, 
many of our technical and pro- 
fessional organizations are quite 
active. These various groups 
have objectives which are nor- 
mally complementary and will be 
realized most completely by thor- 
ough cooperation. 

There is one further point of 
importance. There is already 
enough confusion in the minds 
of the public and the young peo- 
ple over the role of the engineer 
without adding the further con- 
fusion of a number of different 
societies competing with each 
other to represent the “engineer- 
ing”’ position. 

If the professional person’s 
voice is to be truly effective in 
national affairs, in influencing 
young people and in working for 
improved industrial administra- 
tion, it must be a coordinated 
voice. 
> To Sum Up—Union groups are 
currently presenting a serious 
challenge that is being partially 
answered in the area of organi- 
zation of engineers but is going 
virtually by default in the po- 
litical national policy area. 

Technical and professional so- 
cieties can do three specific 
things to meet this challenge by 
unions: 

1. Strengthen the work al- 
ready being done in education 
and young people’s affairs. 

2. Strengthen and_ enlarge 
public relations activities by 
establishing public and govern- 
ment relations committees that 
would be specifically charged 
with these responsibilities: 
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eImproving and clarifying 
the public image of the profes- 
sional engineer. 

eTaking public stands on 
issues of national politics and 
policies which affect the societies’ 
members and on which their 
opinion would be of value to the 
general public. 

3. Through existing programs, 
studies and meetings enlarge so- 
ciety efforts to define the needs 
and functions of the engineer 
and work with industrial man- 
agement to improve technical ad- 
ministration. 

Doing more in these areas will 
be costly—in time of individual 
members as well as in money. 
There will be need for increased 
staff support and for tolerance 
of experimentation. There will be 
need for interest and partici- 
pation. 

Can the leadership and sup- 
porting assistance be found? I 
believe so. 

After all, to every engineer 
who is proud of his profession, 
the challenge of the social state 
and the leveling effect of union 
organization must be a source of 
serious concern. There is an op- 
portunity to evidence this con- 
cern with positive action and to 
speak out and act strongly for 
the role of the uncommon—the 
professional—man. 
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... WITH MODERN FACILITIES—Technically trained men find their 
efforts are backed by the most modern research facilities available 
at Hercules. In Wilmington, Delaware, for example, Hercules’ 


... WITH A RECORD OF GROWTH— Hercules’ record of increased sales has been 
among the most impressive in the industry. Such continued growth—a combi- 
nation of expansion in established fields and entrance into new areas of chemi- 
cal materials—means corresponding opportunities for advancement in your 


own career with Hercules. 


From plastics to papermaking chemicals, from agricultural insecticides 
to missile propellants, in almost every field of industrial chemistry, 
Hercules has been making news. The atmosphere of growth at Hercules 
with promotion from within is ideal for the technically trained man 
with imagination. At Hercules he will find opportunities to match his 
talents; facilities to match his research requirements. 

To find out more about the rewards of a career with Hercules and 
the job opportunities available, just write to the Director of Personnel. 
He'll be glad to send you additional literature and arrange a personal 


interview if desirable. 


























main research center is equipped to solve the technological prob- 
lems of customers as well as to pioneer in the development of new 


uses for the company’s varied materials for industry. 
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Use Unit Costs for Warehouse Estimates 


Material in this Cost File is based on rates at 
Tulsa, Okla., October, 1959. Unit costs include 
profit and overhead and assume 14 ft. ceilings. 
The tabulation, to be continued in the next Cost 
File, permits rapid calculation of a large variety | 
of warehouses—crane or dock height, with or 
without offices, etc. Figures in the last two col- 
umns summarize cost per square foot for each 
item in two warehouse sizes. Sample calculations 
for two warehouses will be included in the next 
Cost File to illustrate ease of the unit cost app.i- 


cation. 


. Site work 


ad 


Permits, temporary con- 
struction cleanup, etc. 


. Foundations 
Footing, 2’ < 1’; 3 ft. deep 
w/reinforcing excavation 
& concrete 


w 


. Interior column pads, 4’ X 4’ 
x 1’ w/reinforcing & con- 


Interior piers (dock high floors) 

12 in. concrete block stem wal! 
for floors at grade; 4 
courses, 32”.... 

Concrete stem, dimensions as 


9 


ia) 
° 
Ss 
oO 
g 
oO 
S 
o 
@o 
x: 
o 
o 


wall w/pilasters (@ 20’ 
c-¢ average 


Concrete stem wall, 12” 
6'0” 


© 


. Additional for brick veneer 
(1) Types D & E (32”) 
(2) Types F & G (6'0”) 


= 


> 


Fill 

Floors at dock height... 

6 in. granular base for floor 
at grade or dock height 


79 


Floor, concrete 6” with 6 < 
6/10 X 10 mesh on vapor 
seal, troweled finish... . 


¥ 


6. Exterior walls 
. 15 ft. walls for bowstring and 
rigid frame structural sys- 
tems 
(1) 8 in. concrete block, tie 
beam, plasters @ 20’ 
cc waterproofed & 
painted one coat ex- 
SEER TCO eee 
(2) 12” concrete block, tie 
beam, waterproofed & 
one coat exterior paint 
(3) 52” tilt-up painted one 
side, columns at 20’ c-c. 


Type A—15,000 sq. ft., 100 ft. X 150 ft.; 
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Unit Cost 


. $2 


32 
32 


LS) 


@ 


o 


~ 


a: 


42/iin. ft. 


00 ea. 
00 ea. 


O1/ sq. ft. 


00/lin. ft. 


57 /lin. ft. 
75/lin. ft. 


30/sq. ft. 
30/sq. ft. 


00/cu. yd. 


.00/cu. yd. 


70/saq. ft. 


.34/sq. ft. 


.74/sq. ft. 


55/sq. ft. 


Cost, $/sq. ft. 
Type A* Type B* | 


$0 


coo 


10 


20 


082 


70 


68 


.89 
.30 


*Type B—30,000 sq. ft., 100 ft. X 300 ft. 


$0.07 


13 


065 | 


70 


70 


.03 





aeen*oanca 


b. 


c 


(4) Corrugated transite, 1” 
insul. board w/structural 
RNIN ous once nw e255 

(5) Galvanized iron, 1” 
insul. board w/structural 
A ee 

(6) Galvanized iron, struc- 
tural backing, no insula- 


Cie han va wecedte cate 
(7) Additional for brick 
veneer ($50/M_ brick) 


less waterproof & paint 


. 18 ft. walls for BM, column & 


bar joist systems or truss 
deck systems 

(1) Described in 6a(1).... 
(2) Described in 6a(2).... 
(3) Described in 6a(3).... 
(4) Described in 6a(4).... 
(5) Described in 6a(5).... 
(6) Described in 6a(6).... 
(7) Described in 6a(7)... . 


. 20 ft. walls for Pratt truss roof 


system 

(1) Described in 6a(1).... 
(2) Describeq in 6a(2).... 
(3) Described in 6a(3).... 
(4) Described in 6a(4).... 
(5) Described in 6a(5)... . 
(6) Described in 6a(6).... 
(7) Described in 6a(7).... 


- Gable ends, required for 


rigid framed roof con- 
struction & bowstring 
depending on end fram- 
ing 


. Described in 6a(1). .. 
. Described in 6a(2).. 

. Described in 6a(3).. 

. Described in 6a(4) 

. Described in 5a(5).. 


Described in 6a(6). . 


. Structural steel in place 
. Bowstring truss 


and rigid 
frame systems (require 15 
ft. walls)—includes load- 
bearing columns (walls 
need not be load bearing) 
(1) 100 #t. clear span bow- 
string, SJ #104 for gal- 
vanized iron roof...... 
(2) 100 ft. clear span bow- 
string, SF #124 for tran- 
ee a Ae ae 
(3) 100 ft. clear span rigid 
WON oor c nw acti verse 
BM, column & bar joist; 18 ft. 
walls required 
(1) 50’ X 50’ spacing. . . 
(2) Columns at 50’ & 25’ 


(3) Same spacing as above, 
but w/25’ BMS and 50’ 


WIS 6 oxe cane sic caicn 2 

Pratt truss, 50 ft. span 
w/column & joist 

(1) 2 interior columns... . . 

To 


Cost, $/sq. ft. 


Unit Cost. Type A* Type B* 
1.59/sq. ft. 0.80 0.64 
1.15/sq. ft. 0.58 0.465 
0.91/sq.ft 0.46 0.37 


.30/sq. ft. 0.66 0.53 


1.34/sq. ft. 0.82 0.65 
1.74/sq. ft. 1.06 0.84 
2. 55/sq. ft 1:55 1.24 
1.59/sq. ft. 0.97 0.77 
1.15/sq. ft. 0.70 0.56 
0.91/sq. ft. 0.55 0.44 
1.30/sq. ft. 0.797 0.637 
1.34/sq. ft. 0.91 0.72 
1.74/s3. ft. 1.17 0.93 
4.93/90, % ¥.72 1.34 
1.59/s3. ft. 1.08 0.86 
T.15/sq. ft. 0.78 0.62 
0.91/sq. ft. 0.62 0.49 
1.30/sq. ft. 0.887 0.707 


1.47/sq. ft. 0.17 0.08 
1.91/sq. ft. 0.21 0.11 
2.80/sq. ft. 0.32 0.16 
1.75/sq. ft. 0.20 0.10 
1.26/sq. ft. 0.14 0.07 
1.00/sq. ft. 0.11 0.06 


375/ton 1.09 UBL? 


375/ton 1. 
375/ton 1.13 1.16 


375/ton 1.26 v.29 
375/ton 1.00 1.03 


375/ton 1.15 1.18 


375/ton 1.43 1.46 


be completed next issue 


tAdditional 
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you’ll want 


them in your new specifications 


Puts a Fresh Look ate H E R PA A Ss i L 


Calcium Silicate Insulation 


Thermasil now offers more advantages than ever before. Take 
the matter of strength! The hardness of a calcium silicate 
should be sufficient to permit safe and easy handling, resist 
damage from vibration and accidental concussion—yet not be 
too hard, because low application costs depend on being able 
to use conventional tools. Only Thermasil has this ideal com- 
bination of strength and toughness. And there are other advan- 
tages in durability, “hinge strength,” freedom from shrinking, 
warping and cracking. 


Continuing product improvement by Baldwin-Ehret-Hill makes 
it essential to keep your ideas fresh-with timely, accurate 
knowledge of constantly changing insulation materials. You'll 
realize that old specifications are of little value in writing new 
ones for modern installations. Baldwin-Ehret-Hill offers you 


NOW IS THE the complete line—a selection of over thirty specialized insula- 
TIME TO tions for service from sub-zero to 1900 F. To bring your speci- 
P UPDATE YOUR fications up to date, write for our 1960 catalog or see it in 
SPECIFICATIONS your Sweet’s Files. 
WITH... 
BALDWIN-EHRET-HILL 
1502Breunig Ave., Trenton 2, N. J. Incorporated « 1897 


THE COMPLETE LINE OF INSULATIONS for use SUB-ZERO TO 1900 F. 


CONTRACT APPLICATION SERVICE FROM COAST TO COAST 
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Interface Control Using Thermistors 


High sensitivity of these negative-coefficient resistors makes them 


ideal for level-control applications where dP methods give trouble. 


% Winner of the December Contest by 


Frederick Fahnoe 


Technical Supervisor, Mallory-Sharon Metals Co., 


In many liquid extracticn sys- 
tems, measurement and control 
of the interface between the or- 
ganic and the aqueous phases is 
a continual maintenance problem 
when using conventional level- 
sensing devices such as pneu- 
matic or hydraulic dP units. 

The problem is especially acute 
when the solutions contain dis- 
solved salts which tend to crys- 
tallize and cake up the impulse 
lines; or when corrosive attack 
on the dP cells occurs. Even the 
use of inert sealant fluids in the 
impulse lines is only a temporary 
expedient which must be main- 


Ashtabula, Ohio. 


tained, owing to miscibility of 
the sealant in the organic phase. 

A welcome relief from such 
difficulties may be the use of a 
bridge circuit containing bal- 
anced thermistor sensing units. 
In the past few years the devel- 
opment of reliable, age-stable 
thermistors has made this ap- 
proach attractive. 

Use of these devices for de- 
termining liquid level has been 
proposed by A. B. Soble (Chem. 
Eng. Progr., 53, 444-6, 1957) for 
situations where the interface to 
be detected is liquid against air. 
As the present article shows, this 


idea can be expanded to detect 
liquid-liquid interfaces by plac- 
ing a number of thermistors in 
series as a sensing element over 
the desired range of liquid inter- 
face control as shown in Fig. 1. 

A thermistor is a ceramic ma- 
terial which has a negative co- 
efficient of resistance, that is, 
decreasing electrical resistance 
with increase in temperature. 
This change in resistivity with 
temperature is so high in some 
materials that the resistance can 
be doubled with a temperature 
change as little as 15 C. Ther- 
mistors can be secured with a 


5 
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glass coating which permits di- 
rect exposure to most process 
fluids. 

The diagram of Fig. 2 shows 
a wheatstone bridge cireuit suit- 
able for interface control with 
thermistors. It is supplied with 
a constant voltage source and has 
a set of temperature-compensat- 
ing thermistors in one arm of 
the bridge. As in Fig. 1, these 
are submerged in the heavy 
phase while the sensing thermis- 
tors are staged through a zone 
in the extraction column where 
interface control is desired. 

In operation of the control, the 
thermistors are heated slightly 
above the temperature of the am- 
bient fluid by the passage of a 
small current, The current which 
can pass is governed by the rate 
of heat conduction away from 
the thermistors. The rate of heat 
loss itself is a function of both 
the thermal conductivity and the 
specific heat of the surrounding 
liquid. Since the thermal con- 
ductivity of water is about three 
to four times that of most or- 
ganic materials, while its specific 
heat is twice that of organics, a 
change in the environment sur- 
rounding the thermistor from 
water to organic will cause a 
measureable increase in thermis- 
tor temperature, with an accom- 
panying change in the resistivity 
of the circuit. 

This change shows itself as a 
change in the current flow pat- 
tern in the bridge and can be in- 
dicated visually on the milliam- 
meter. For automatic control of 
the interface the voltage devel- 
oped across the bridge terminals 
V, and V, can be fed to a trans- 
ducer to activate the required 
control valve operators. 

The circuit shown in Fig. 2 
can be easily constructed, em- 
ploying five ganged 2,000-ohm 
thermistors for each of the sens- 
ing and the temperature-compen- 
sating elements. The circuit can 
be adjusted to give full-scale in- 
dication over the interface con- 
trol zone. The thermistors used 
in this circuit are Glennite ther- 
mistor beads which are enclosed 
in glass probes. These units have 
a temperature coefficient of re- 
sistance of —3.9%/°C. and a 
heat dissipation in free air of 
1 milliwatt/°C. 

In selecting the thermistors 
for both the sensing and the com- 
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pensating circuits, it’s necessary 
to choose units which have re- 
sistance tolerances under 2%. 

Use of thermistors of different 
ratings will occur to anyone who 
is skilled in instrumentation or 





circuitry. Thermistors are sup- 
plied by General Electric Co., 
Western Electric Co., the Carbo- 
rundum Co., Ferrox-Cube Corp., 
Keystone Carbon Co. and Victory 
Engineering Co. 





Flowmeter Is Maintenance-F ree 


F. A. Butler and R. B. Nippe 
Eastman Gelatine Corp., 
Peabody, Mass. 


In one area of our plant dilute 
HCl flows continuously into 
many open reaction vessels. Al- 
though the rate of flow to each 
tank is supposed to be the same, 
control was originally dependent 
on the operator’s skill and judg- 
ment in manipulating the valves 
—in other words, on calibrated 
eyeballs! 

The rate is critical and buying 
enough rotameters for all the 
streams would have been inordi- 
nately expensive. So, we devised 
the simple, inempensive, mainte- 
nance-free flownteter shown in 
the sketch. 

The meters were made of wood 
by our shop. The acid flows by 
gravity into each tank. The acid 
stream flows horizontally from a 
standard-sized opening, arcing 
downward between two strips of 


Calibration 






~ Wooden 
framework 







marks — -——--~ 


wood which are calibrated and 
marked individually after instal- 
lation of the meters on each 
vessel. 

These inexpensive meters have 
greatly improved control of the 
process, and are themselves com- 
pletely free of maintenance. 





Coming April 4: Steam Generator for Pilot Runs 
By M. S. Schwartz, Winner of the January Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 


330 W. 42 St., New York 36, N. Y. 
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quoted from the specifications for 


NATIONAL ADIPIC ACID! 


That's right! When we say “highest purity . . . lightest color’ we're 


proud to be explicit. 
Specifications for National Adipic Acid assure you of practically 
water-white material in solution and only slight discoloration after 
heating for two hours at 200°C. That’s a tough specification to 
maintain... yet every shipment meets or exceeds our high standards 
for color as well as our minimum purity of 99.8%. 
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If you use adipic acid in plasticizers, resins, alkyds and other 
esters, you ought to have a working sample of National Adipic 
Acid and our current shipping specifications. Our nearest office - 
will gladly supply them. 
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NATIONAL ANILINE DIVISION lied 
40 RECTOR STREET, NEW YORK 6, N.Y. | 
Atlanta Boston Charlotte Chicago Greensboro Los Angeles . | 
Philadelphia Portiand, Ore. Providence San Francisce | h m ] Cc a | | 
In Conede: ALLIED CHEMICAL CANADA, LTD., 100 North Queen St., Toronto 18 | 
Distributors throughout the world. For information: 
ALLIED CHEMICAL INTERNATIONAL * 40 Rector St., New York 6, M. Y. 
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Budgeting Maintenance Costs 


How to control maintenance costs through proper budgeting. Included is 


the know-how you need for preparation and assignment of responsibility. 


J. W. CLAYTON, Maintenance Engineering Div., Union Carbide Chemicals Co., Texas City, Tex. 


One of the items subject to 
much appraisal and improvement 
is maintenance. And just as 
much time has been devoted to 
preparing systems of mainte- 
nance budgeting. 

In a plant employing 1,000 
maintenance men and consuming 
2 million man-hours of straight 
time, the annual labor and mate- 
rial bill often exceeds $10 mil- 
lion. This is a sizable business 
and planning and_ scheduling 
(budgeting) is one of the best 
means of assuring that it will be 
a good business. 


First Year Is Hardest 


The first year of business con- 
trol (budget) is usually a new 
experience for everyone. Of 
course, some do have several 
years’ experience in operations 
in the plant for which they may 
have been required to set up a 
budget, but this isn’t too gen- 
eral. 

Since the accounting depart- 
ment has to maintain detailed 
records, you do have past costs 
as an aid in estimating mainte- 
nance cost for every department 
and area of the plant. Thus, you 
can use these costs as a trial 
budget for the first year of con- 
trol. In most cases, this first 
budget does very well if it comes 
within 10% of actual cost. 

Second and successive years of 
budget control are made more 
accurate by continuous appraisal 
of efforts and effects. There are 
many factors that influence ap- 
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praisals and adjustments in 
budgets. These may be divided 
into two general groups. 

The first group of factors, the 
operating conditions, are neces- 
sarily and inherently controlling. 
Production demands often upset 
budgets by requiring premium 
payments in maintenance labor 
and parts. Nevertheless, you 
must recognize that such pre- 
miums are required and, there- 
fore, make alowances for them. 

Some of the important items 
of this nature to consider and 
allow for are: 

eImportance of equipment 
to continued production—market 
demand, type of product (contin- 
uous or seasonal demand), prior- 
ity of repairs and downtime 
limitations. 

e Availability of spare equip- 
ment. 

e Advisability of preventive 
maintenance—is it more econom- 
ical than breakdown mainte- 
nance? 

eNature of the process— 
corrosive or noncorrosive? 

Nature of your consideration 
will vary considerably from 
month to month. Only experi- 
ence dictates the amount of con- 
sideration required of these 
items. 

Of a more concrete nature are 
the maintenance items you can 
estimate with more certainty. 
Engineering studies and prac- 
tical experience make budget 
allowances simpler. Some of the 
items to consider are: type of 
equipment, age of equipment, 
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difficulty of repair, predictability 
of failure and special equipment 
or services required for satisfac- 
tory maintenance, 


How to Accumulate Data 


Task of considering these and 
related factors would be monu- 
mental without aid in the form 
of past experience, usually main- 
tenance histories and labor cost 
data. Actual methods involved 
don’t help you with budget fig- 
ures; they are a story within 
themselves. 

It’s a different story when 
these histories are converted into 
dollars and cents. One method of 
accumulating these data and ob- 
taining labor costs is outlined as 
follows: 

Each department is assigned 
a code number for accumulating 
costs. A series of such depart- 
mental codes is shown on the 
next page. 

Each department is also as- 
signed a group of cost codes un- 
der which labor and material 
expenditures are accumulated. 
Typical group of such numbers 
is also shown on the next page. 

Type of work performed for 
each job is classified by addition 
of a third number such as 4 for 
repairs to existing plant facili- 
ties, 6 for labor and material 
other than repair, 8 for minor 
miscellaneous material or serv- 
ices and 9 for minor rearrange- 
ments. 

Each craft is assigned an 
identifying number such as 10 











OP ERIE epee pee mae rc 


Duty 
Cu 





INT TIATE 


REEVES 


VARI-SPEED MOTODRIVES 


REEVES AIRtrol, in an open or closed loop 
system, automatically and continuously cor- 
rects operating speeds to compensate for varia- 
tions in materials or processes. AIRtrol controls 
variable output speeds from temperature, liquid 
level, pressure, weight, peripheral speed and 
proportional flow signals. Here are important 
reasons why REEVES AIRtrol on REEVES 
Vari-Speed Motodrives, are performing effi- 
ciently on conveyors, pumps and machine tools 

. and in process industries handling solids 
and liquids. 


e Exclusive contoured vam design results in 
output speed in direct proportion to instru- 
ment air signal. This permits linear (straight 
line) output speed over the entire output 
speed range of the drive. 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions © 

e 


- RELIANC 


DEPT.132A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 





e Cam also provides a sensitive and stable 
control throughout the speed range... 
automatically. 

e AIRtrol operates on a 3—15 psi. air signal 
from any standard process-instrument. Ex- 
clusive ‘‘Span Adjustment”’ feature makes 
it possible to use the full signal . . . locking 
the 3 psi. signal to minimum speed and 15 
psi. to maximum speed of the motodrive. 
This applies to units of 2:1 speed range, as 
well as 10:1. 


e REEVES AIRtrol is available on all 


REEVES Vari-Speed Motodrives—%% hp. 
through 40 hp., 2:1 through 10:1 speed 
range, with variable output speeds as high 
as 4660 to as low as 1.71 rpm. 


For complete information on REEVES AIR- 
trol, call your nearest Reliance Sales Engineer. 


G-1654 


ELECTRIC AND, 
ENGINEERING CO. 








Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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Overhead 


Filling containers under 5 gal. 
Filling containers, 5 gal. 


Milling drums 


Filling tankcars 
Filling tank trucks 


North locke: 
q G 





LABOR AND MA 


Misc., not classi fied 


Janitor 

Safety 

Painting 

Tools 

office supplies 


Hose 


Labor 





Material man 


Auto 


Air cond. ref. 
Rectrician 
Pipefitter, weld. 
Pipefitter 


Material 


Raw material 


Power house utility area 
Packaging chemicals 


CRAFT OR JOB CODES 


Instrument man 
Process safety 
Utility 

Toolroom attendant 


OPERATION & MAINTENANCE . 


for pipefitters, 12 for machinists, 
17 for carpenters and 22 for la- 
borers (bottom section of table 
below). 

Materials used by maintenance 
mechanics are also coded with 
numbers assigned to each stores 
item. 

All labor and material are 
charged to one of the accounts 
by assembling the groups of 


over 5 gal, 


TERIAL COST CLASSES N 


Test and inspection 
Pipe, unclassified 








mechanic 


SSRBSaResgReA 


~ 
=} 


numbers on punched cards by a 
tabulating group. 


Regular Reports Necessary 


Reports are issued at regular 
intervals to show the amount of 
labor and material used. 

General report used to show 
actual amounts of labor used on 
an account over a period of one 
week is given in the illustration 
on p. 160. This is simply a re- 
port of the type of labor used 
during the week expressed in 
man-hours/craft and cost class 
to which the labor is applied. 

Budget controller examines 
the weekly summary, first, to be 
sure he recognizes the expendi- 
tures of labor as a legitimate 
charge and, second, to make sure 
he knows how much money is 
applied to his budget. This sim- 
ple observation allows the budget 
controller to correct any wrong 
charges he observes. 

Another report issued at 
monthly intervals to show the 
total labor and material used is 
shown on p. 160. This is a sum- 
mary report by cost code. Budget 
controller examines this report 
to be sure his costs are in control. 
If questionable items are de- 
tected, a detailed report is re- 
quested, 

This detailed report on which 
exact crafts used and materials 
required are itemized for de- 
tailed analysis, justification and 
possible correction, is also shown 
on p. 160. Cumulative totals are 
available so that at the end of 
the year you can recognize and 
evaluate the exact amount of 
money spent on each item of the 
budget. 


Include Other Costs Too 


Next year’s budget is simple 
to prepare after considering the 
reports mentioned earlier. How- 
ever, these budget items apply 
only to routine maintenance han- 
dled by assigned maintenance 
crews. There are other costs that 
you must also budget. 

Some work performed by 
maintenance crews is budgeted 
and controlled other than by allo- 
cation directly to departments. 
Although this work is paid for 
through the same type of ac- 
counting as other maintenance 
work, it doesn’t stop production 


and is done, more or less, inde- 
pendently of production require- 
ments. Some of these items are: 
painting, insulation, roof repair, 
janitor work, recreation, road 
maintenance and grass mowing. 

These jobs are estimated as 
separate items and controlled by 
personnel outside the operating 
department. 

You must also consider long- 
range plans made by a central 
planning group to determine 
whether they will increase the 


.annual cost of various depart- 


ment operations. This considera- 
tion is fed into departmental 
budgets by a planning and pro- 
duction group that considers fac- 
tors such as production sched- 
ules, market demand and similar 


operating variables previously 
mentioned. 
Completed budget is then 


given the consideration neces- 
sary to compensate for changes 
in material and labor costs, man- 
power productivity and other 
factors. 


Assign Responsibility 


Budgets lose their effect and 
meaning unless you do something 
with them other than observe 
them to see whether they are 
kept within limits. One of the 
better methods of impressing the 
meaning is to reauire written 
reports from production depart- 
ment heads explaining reasons 
for any expense in excess of set 
limits. 

When budget figures are set 
for a particular department, one 
specific person in that depart- 
ment is responsible for observ- 
ing the labor and material 
charged to that department. 
Usually, the upper limit avail- 
able to spend on a department is 
set at 24% above calculated 
budget amount. 

If this limit is exceeded, the 
person responsible for control of 
the department budget must seek 
out the reason for the overage 
and issue a report explaining the 
reasons for it. Copies of the re- 
port are sent to all supervisors 
concerned with the department’s 
operation, up to and including 
the assistant plant  superin- 
tendent. 

Authorized expenditures that 
cause the upper limits to be ex- 
ceeded are recognized as legiti- 
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Submarines Served by 
Jamesbury Include: 


a eC S b I » GROWLER SSG577 
T Y | Ul BARBEL SS580 














3 BLUEBACK SS581 
. D S % BONEFISH SS582 
ote - Seal 
™ NUCLEAR SUBS 
SWORDFISH SSN579 
BALL VALVES — 
HALIBUT SSGN587 
SCAMP SSN588 
SCULPIN SSN590 
SHARK SSN591 
i | st Ce Oe - 1 6] | SNOOK SSN592 
THE NUCLEAR NAVY POLARIS CLASS 
THEODORE ROOSEVELT SSBN600 
ROBERT E. LEE SSBN601 
ABE LINCOLN SSBN602 
19 Nuclear Submarines in operation or under satabiiiee siham 
* * “ = & 
construction will carry Jamesbury “Double-Sea siunasen ceenee 
Ball Valves. PERMIT SSN594 
. PLUNGER SSN595 
The Jamesbury “Double-Seal” Ball Valve prin- POLLACK SSN596 
ciple solved vital operational problems for our rats ol pee 
nuclear navy and is today a major factor in the JACK SSN605 
building of our atomic undersea power. TINOSA SSN606 
DACE SSN607 



















¢ compactness of design and size 
dependable, instant 90° on-off 
high impact strength 






Jamesbury High Pressure 
“Double-Seal” Ball Valves At 
Work In Air & Hydraulic System. 















Unique Jamesbury “Double-Seal”’ 
Ball Valves serve throughout 
Industry. Write today for the 
Jamesbury brochure “At Your 
Service”, 






e easy maintenance 







e low operationa! noise level 







e corrosion resistance 


© If any or all of these features is important in your valving requirements, 
then you too can depend on Jamesbury Ball Valves. 


JAMESBURY CORP., 62 New Street, Worcester, Mass. 


370-0 Distributors in Principal Cities 
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OPERATION & MAINTENANCE . 
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mate causes for over-expendi- 
tures. Other overages require the 
particular person or persons re- 
sponsible for the extra expenses 
to report personally to the de- 
partment head for counseling on 
budget control. 


Nonrepetitive Jobs Also 


The method of budgeting out- 
lined above is based on the as- 
sumption most work required in 
production units is repetitive. 
This is normally true. However, 
a few jobs do turn up that must 
be estimated by central planning 
or plant maintenance groups. 

In some cases, these new jobs 
are well within the knowledge of 
plant: personnel. If new equip- 
ment is involved, manufacturer’s 
representatives can usually sup- 
ply the data needed to make your 
budget computations. 
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Detail Tabulation of Costs by Account : 
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Benefits Are Plentiful 


You can derive certain side 
benefits from budgeting: 

e Advance notice as to a need 
for adjusting the maintenance 
work force. 

eHeavy expenses, noted 
while preparing budgets, for op- 
erating systems or certain pieces 
of equipment will mark them for 
special study or replacement. 

¢ Methods that reduce costs 
are recognized and studied so 
that such methods are made 
known for wider company use. 

eItems are _ selected for 
proven costs to use in estimating 
maintenance costs and manpower 
requirements for new plants. 


Estimating Maintenance Costs 


In the budget preparations dis- 
cussed many yardsticks com- 


Meet Your Author 


J. W. CLAYTON, a graduate chemical engineer from 
Texas A & M, has been with Union Carbide Chem- 
icals Co. in Texas City since 1946. He has been in 
maintenance since 1948, serving first in area main- 
tenance, then central planning and now is Mainte- 
nance Engineering Div. Head. Prior to joining 
Carbide, Clayton was with the TVA in Wilson Dam, 
Ala. He is a registered engineer in Texas. 
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monly used throughout industry 
have been avoided. Some of these 
are listed below: 

Plant Investment—Not usable 
because of changing cost of con- 
struction from year-to-year and 
from one location to another; 
also because of disagreement in 
rates of depreciation and value 
at time of write-off. 

Power Consumption — Loads 
vary inversely in proportion to 
production time; consequently, 
maintenance is required at times 
of low power consumption. Al- 
though power consumption may 
mark a time of maintenance re- 
quirement, this isn’t necessarily 
so. Low power consumption can 
never gage the size of a repair 
job or actual need for it. 

Production Labor — During 
times such as we now have with 
automation being constantly im- 
proved, production labor is a 
poor measure of the amount of 
equipment used or maintained. 
plant to plant. 

Employment practices vary from 

Final effect of a good budget 
is measured in the amount of 
money eliminated from plant op- 
eration costs. Saving obtained 
by using budget procedures at 
one plant amount to several hun- 
dred thousand dollars annually, 
and perhaps a great deal more 
at others. 
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ANNOUNCING 


A NEW SOURCE FOR 


ANHYDROUS 


ETHYL ALCOHOL 


NOW AVAILABLE IN 


SPECIALLY DENATURED FORMULAS 


AND 


JAYSOL’ PROPRIETARY SOLVENTS 


TENTATIVE SPECIFICATIONS FOR THE UNDENATURED PRODUCT 
Purity, Vol. o/o 99.9 Min. 
















Color, Pt-Co 15 Max. 
Sp. Gr. 60/60° F. 0.794 Max. 
Acidity, as Acetic, Wt. 0/o 0.002 Max. 
NVM, Wt. 0/o 0.003 Max. 
Appearance Clear and Free 





of Suspended Matter 





For more information on Enjay Anhydrous Ethyl Alcohol, contact the 
Enjay Office nearest you. 







EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 

15 West 51st Street, New York 19, N.Y. 

Akron « Boston ¢ Charlotte « Chicago « Detroit *« Los Angeles « New Orleans « Tulsa 


PETROCHEMICALS 
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Part of a series appearing throughout 1960 


Proper Design Voids Equipment Corrosion 


Choosing the right material of construction for equipment 


is not enough. Designing to avoid stagnant or impinging liquids, 


air entrainment, etc. will avoid costly failures. 


Aaron Wachter, Shell Development Co., Emeryville, Calif. 


Proper performance of well- 
chosen construction materials in 
process equipment is determined 
to a considerabie degree by 
design, fabrication, installation 
and operation of the equipment. 

It is often possible to avoid 
excessive attack by applying sim- 
ple principles of corrosion in the 
design and operation of equip- 
ment. In many cases, equipment 
failures could have been pre- 
vented by corrosion-wise design 
without change of construction 
materials, 

In some cases, where corro- 
sion rates are relatively low, it is 
more economic to provide extra 
wall thickness as a corrosion al- 
lowance than to use expensive, 
completely resistant materials. 
Extra thickness should be con- 
sidered for zones of very rapid 
flow, at locations where rapid 


flow changes direction (pipe 
bends, elbows), and at locai hot 
zones. When corrosion data on 
which to base a corrosion allow- 
ance are not definitive, a rule 
often followed is to double the 
best estimate of expected pene- 
tration. 

When stress-corrosion crack- 
ing is likely, a corrosion allow- 
ance is not helpful and may even 
favor failure, since residual or 
locked-in fabrication stresses are 
not eliminated. 
> Handling Shutdowns — Even 
brief downtime periods may be 
highly destructive if precaution- 
ary measures are not taken in 
equipment design and in operat- 
ing procedures. 

Corrosion in this situation is 
usually caused by stagnant films 
or pools of liquid, the presence of 
air, and reaction of chemical 


1. Plant Site, Layout Minimize Corrosion, Jan. 11, 1960, p. 144 


Future Articles 


Reducing corrosion in reactors with proper design. 
Valve design for severe corrosive service. 
Design of heat exchangers to minimize corrosion. 


Design of mixers to minimize corrosion. 
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residues with oxygen or water to 
give highly corrosive substances. 
For example, trace concentra- 
tions of ammonium chloride va- 
por, formed in some petroleum 
reforming plants, are harmless 
at high operating temperatures 
but cause rapid stress-corrosion 
cracking of 18-8 stainless steel if 
allowed to remain in cold equip- 
ment during process shutdown 
periods. 

It is important to provide for 
complete draining of vessels and 
lines; for washing out residues; 
for drying and maintaining dry 
if required; and to provide ac- 
cess for other forms of cleaning 
that may be needed. 
> Dissimilar Metal Problems— 
Accelerated galvanic-cell corro- 
sion may occur when dissimilar 
metals are present in an electro- 
lyte. Because relative potentials 
depend on the nature of the solu- 
tion, the standard EMF series is 
not a reliable guide to galvanic 
behavior under practical condi- 
tions, nor is the galvanic series 
for sea water applicable to other 
solutions. Use of different metals 
does not necessarily mean that 
serious corrosion will result. 
Even when an active corrosion 
couple must be used, it is often 








© EN a ee 











Durcon 


TABLE SINE... provides wide selection 
of modern, lightweight, 
economical, corrosion 
resistant laboratory 
sinks 


Table sinks, end sinks, drainboard-sink units, 
double compartment sinks, cylindrical sinks, cup 
sinks... DURCON LAB SINKS are made of an 
sie epoxy resin, modified by The Duriron Company 
END SINKS... to provide even greater corrosion resistance and 
Table Sink with splash back added. 4 f 
mechanical strength. They are designed to meet 
practically all modern laboratory needs. They will 
not crack due to thermal shock. They are non- 
DRAINBOARD-SINK UNITS... toxic. Their impermeability to moisture absorp- 
3 different sizes, 2 different styles. ° ae a" 
tion precludes staining by dyes or similar agents. 
Durcon Sinks, black in color, are non-glaring. 
They have generous coving in all corners, and the 
bottom is dished to outlet. Durcon sinks can easily 


be cleaned with a moist cloth. 





Contact your laboratory furniture manufacturer 
for further information and prices, or write for 
new Bulletin PF/5a. 


THE DURIRON COMPANY, INC., 
DAYTON, OHIO 


BP DOUBLE COMPARTMENT SINKS... 
“ * Muiti-sizes, end-to-end or side-to-side. 


... cylindrical and cup sinks also available . 
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possible to prevent excessive 
damage by proper design. 

Since corrosion rate is deter- 
mined by current density at the 
anode, where the reaction is of 
the type M = M* + e, increasing 
the ratio of anode area to cath- 
ode area decreases corrosion 
rate. For example, bronze trim 
in steel valves, and Monel rivets 
in steel plate, exposed to sea 
water are often successful be- 
cause the area of steel (the 
anode) is large relative to the 
more noble component—amild cor- 
rosion of the steel parts can be 
tolerated. 

Polarization effects at one 

metal surface of a couple may 
permit successful use of metals 
with large potential differences 
if depolarizing agents (oxygen) 
are eliminated. In _air-free, 
closed systems, this enables use 
of metal combinations that would 
rapidly corrode if air were pres- 
ent. 
P Increase Path Length—Also, 
consider increasing electrical re- 
sistance of the cell circuit by 
increasing the length of path 
through the electrolyte. This re- 
duces the total corrosion current 
proportionately and frequently 
has the effect of distributing the 
current over a larger anode area, 
thus reducing its intensity. 

This may be accomplished by 
a nonconducting surface coating 
or lining extending short dis- 
tances (several inches) on both 
sides over the junction of dis- 
similar metals. Galvanic action 
may also be eliminated by coat- 
ing the immersed cathodic metal 
(with an alkali-resistant coat- 
ing) or both anodic and cathodic 
areas, but not by coating the 
anode area alone. The last is 
likely to increase rate of metal 
penetration at holidays or bare 
spots. 
>» Waster Spool—Serious attack 
can often be made tolerable by 
the manner in which equipment 
connections are made with active 
dissimilar metal parts. Threaded 
connections between such cou- 
ples should be avoided. The man- 
ner in which this may be done is 
illustrated in Fig. 1. This ex- 
ample employs the principle of 
increasing the anodic area under 
attack. 

In piping systems, the use of a 
“waster” spool of flanged pipe 
sometimes is feasible at the junc- 
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tion with a more cathodic metal. 
Diameter of this spool should be 
larger than the cathodic metal 





and should have a length at least 
six times its diameter (Fig. 2). 
It should be readily accessible 
for replacement. 

The tube-sheet ends of bi- 
metallic heat-exchanger tubing 


Fig. 2 
Steel waster spool 


q Copper ; 


Silver soldered joint 


/ Steel 
\ 











LF 


Steel flanges 


present a special problem. This 
is sometimes handled by insert- 
ing a ferrule. 

It is also possible to deflect cor- 
rosive attack to a_ sacrificial 
anode coupled near the bimetal 
junction. Such an anode would 
need periodic replacement. Zinc 
has been used in this way to pro- 
tect aluminum connected with 
steel or copper in environments 
where zinc is anodic to alu- 
minum. 

Occasionally, the as-fabricated 
surface of equipment may have 
an oxide scale which behaves as 
a powerful cathode with respect 
to small bare spots of metal in 
the process stream. Mill scale on 
carbon steel acts this way in 
many aerated salt solutions, and 
if not removed quickly by service 
conditions may cause perfora- 
tion by pitting. Specifying scale- 
free equipment avoids this prob- 
lem. 
> Concentration-Cell Corrosion 
—Accelerated galvanic corrosion 
tends to occur at crevices, under 
inert deposits, and at stagnant 
pockets, because these sites set 
up local differences in concentra- 
tion of dissolved ions or gases. 

The most common concentra- 
tion cell involves dissolved oxy- 
gen. Very rapid penetration is 
likely to occur under such condi- 
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tions with stainless steels, and 
carbon steel may corrode at such 
locations even when the solution 
contains corrosion inhibitors. 

To avoid concentration-cell 
corrosion, welded butt joints 
should have complete penetration 
of weld metal; lap joints should 
be sealed with weld metal, solder, 
caulking or paint; avoid crevices 
at flange faces; provide for uni- 
form liauid flow with minimum 
air entrainment; provide separa- 
tors or strainers to remove 
“dirt”; provide access for fre- 
quent cleaning of locations that 
may accumulate deposits or 
scale. 

Additional common sites of 
concentration-cell corrosion are 
wet packing in idle machinery, 
at gaskets, at screwed pipe joints, 
at tie-rods and stay bolts en- 
cased by soaked timbers, at salt 
encrustations, and at marine 
growths. 

For flange connections with a 
crevice-attack susceptible mate- 
rial like stainless steel, it is im- 
portant that flange faces be ma- 
chined parallel, that the flange be 
sufficiently heavy to prevent cup- 
ping or deformation under bolt 
load, and that nonwicking gas- 
kets be used. 

For threaded joints of small 
lines, use union-ring or shoul- 
der-seating fittings as shown in 
Figs. 3 and 4. This avoids ex- 
posing threads to the corrosive 
solution. 

When horizontal, cylindrical 
vessels are supported on concrete 
saddles, the vessels should have 
wear pads continuously welded 
over the contact areas, since 


Fig. 3 


/ Seating faces 
“1 or gasket seal 
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. Union ring 
joint 
keeps threads 
free of corrosives 
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PERMOBOND 


U.S. Permobond service by Avondale on tank cars 
“withstands chemicals, temperatures to 200° F.” 


Permobond is the lining that protects equipment against 
destructive chemicals. Here you see it about to be applied to 
a tank car by U.S. Rubber’s local Permobond service appli- 
cator in the New Orleans area—Avondale Marine Ways, Inc. 

Any equipment, new or old, that needs protection against 
chemical attack needs Permobond Linings. They protect 
not only against muriatic acid, but against wet or dry chlo- 
rine, saturated chlorine, salt brine, sulphuric acid, and other 
corrosive chemicals —withstand temperatures up to 200°F. 
New equipment can be Permobond® protected before de- 


Mechanical Goods Division 


livery. Existing equipment can be protected with equal 
effectiveness. 

Many corporations in basic chemical manufacturing, 
chemical processing, and steel pickling plants are already 
enjoying the unique protection of Permobond on equipment 
both large and small. Your Permobond Applicator will be 
glad to provide you with this Permobond protection service. 
He will select the compound, prepare the surface, apply the 
lining. Get in touch with “U.S.” at address below for Author- 
ized Permobond Service in your locality. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


CHEMICAL E.NGINEERING—February 22, 1960 
y 


In Canada: Dominion Rubber Company, Ltd. 
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these locations are subject to 
crevice corrosion. 

> Avoid Separate Phases—Non- 
corrosive fluids may produce 
small amounts of a separate cor- 
rosive phase that can be very 
damaging if equipment permits 
their accumulation. This can 
usually be avoided by appropriate 
design or operation. 

Liquid From Gas — For ex- 
ample, trace amounts of water 
condensing from a hydrocarbon 
gas stream can be very corrosive 
if a strong-acid gas (hydrogen 
chloride) is also present. Avoid 
trapping or pocketing such water 
and provide for rapid drainage 
out of the equipment (Fig. 5). 





Drain fitting 
should be 
flush with 
tank bottom 


Condensation of water may be 
prevented by keeping the tem- 
perature of the stream above its 
dew point (thermal insulation 
on transfer lines). Sometimes, 
severity of attack can be reduced 
by introducing large volumes of 
water to reduce the concentra- 
tion of corrosive acid in the con- 
densed water. 

Vapor From Liquid — Often 
the vapor phase in equilibrium 
with a harmless liquid solution 
can be quite corrosive (hydrogen 
sulfide from hot alkaline-sulfide 
solution). It is then important 
to prevent formation and accum- 
ulation of such vapor by correct 
flow and avoidance of traps. If 
it should form, provide gas 
bleed-off lines at high points of 
equipment and piping. 

Solid From Liquid — Deposi- 
tion of solid matter can cause 
concentration-cell corrosion as 
discussed earlier, and may some- 
times be strongly corrosive it- 
self (sulfur and iron polysul- 
fides). Provisions for periodic 
cleaning can be helpful in such 
situations. Increase of flow ve- 
locity (by reduction of pipe di- 
ameter) can prevent sediment 
accumulation in lines. 

Air Entrainment—Oxygen is a 
powerful corrosion-accelerating 
factor in many systems. Exces- 
sive amounts of air should not be 
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allowed to enter process flow 
streams. This can be accom- 
plished by proper placement of 
nozzles into and out of tanks, and 
by use of baffles (Figs. 6 and 7). 


Make-up oan} Return 
, Ow 
sy Fig. 6 
Supply; A 
tank \ Vag Air 






accelerates 





corrosion 
pray Satern 
; in flow 
Supply ff EI} Fig. 7 
tank \ 4@ ——- H 
J 


Pump — 8 
suction ~S, Baffle and 
submerged pipe 


minimize air entrainment 


> Important Physical Factors— 
Increase of flow velocity gener- 
ally increases corrosion rate. 
High turbulence or flow imping- 
ing normal to the surface may 
cause excessive corrosion. Such 
effects can be reduced by increas- 
ing the diameter of piping, by 
use of large radius bends, or 
expendable wear plates. 

Stagnant liquid may cause ex- 
cessive damage when accumu- 
lated corrosion products in the 
liquid accelerate the corrosion 
reaction (copper in aerated 
acids; silicon iron in chlorine 
water). In dealing with such 
systems, it is important to elimi- 
nate traps, dead-ends and crev- 
ices in equipment design. 

It is sometimes feasible to pro- 
vide internal-thermal insulation 
in equipment to reduce metal- 
wall temperature so that a toler- 
able corrosion rate results. For 
high-temperature corrosion, a re- 
fractory lining (monolithic or 
brick) which need not be im- 
pervious, is often used in steel 
shells. For hot, strongly corro- 
sive liquids, an acid-brick lining 
is used over an impervious re- 
sistant membrane. 
> Watch Mechanical Factors— 
For systems susceptible to stress- 
corrosion cracking, it is impor- 
tant to relieve residual and fab- 
rication stresses by appropriate 
heat treatment, to avoid intro- 
ducing localized stresses after 
stress relief (as by welding on 
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name plates, structural supports, 
or nozzles), and to avoid stress 
raisers in the design and fabrica- 
tion (small radius fillets, gouges 
and deep nicks). 

Failures from corrosion fa- 
tigue are occasionally caused by 
vibration or flexing of tubes and 
piping. These may be minimized 
by providing rigid supports, or 
extra heavy wall thickness, or a 
flexing member of  low-fiber 
stress design, or by shock ab- 
sorbers. In certain types of ma- 
chines, shot peening to put the 
surface layer of metal under 
compressive stress may be useful. 
However, when general surface 
corrosion removes this layer the 
safeguard is lost. 

Cavitation corrosion is acceler- 
ated attack due to sudden col- 
lapse of vapor cavities at a metal 
surface in a corrosive liquid. It 
is most commonly encountered in 
centrifugal pumps and turbines. 
It may be prevented by providing 
pressure feed of liquid, by large 
diameter pump suction lines, by 
introducing a small amount of 
inert gas to act as a cushion for 
the blow of sudden cavity col- 
lapse, by streamlining shapes to 
avoid abrupt changes in flow di- 
rection, and by eliminating high- 
frequency vibration of equip- 
ment. 





Dr. AARON WACHTER heads up 
Shell Development’s corrosion and 
materials research department. He 
has contributed to the National As- 
sociation of Corrosion Engineers in 
many ways, including that of 
President (1954-55). In the corro- 
sion field for 20 yr., Dr. Wachter 
received the 1959 NACE Speller 
Award in Corrosion Engineering. 
He pioneered in development of in- 
hibition treatment to prevent in- 
ternal corrosion of petroleum prod- 
ucts pipe lines and in volatile 
corrosion inhibitors in packaging 
and storage. 
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from the makers of Dimetcote... 





ZINKOTE 





THE FIRST 100% INORGANIC 


SELF-CURING 
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How does Zinkote compare with Dimetcote? 
Although similar, each has certain unique 
advantages depending upon the particular 
requirements of the job. We will be glad to 
give you a specific recommendation. 
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ZINC COATING. 
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A radically new concept in zinc coatings 
for protecting steel. 


wm Under development for many years and 
first patented in 1957. 


wu Applied in one coat — completely self-curing. 


w Can be used wherever galvanizing is satisfactory — 
actually gives superior protection. 


yw Completely nonflammable, nontoxic. 
Insoluble in all petroleum products. 


yw Outstanding resistance to weathering, 
salt and fresh water. 


uw Applied by brush, spray or roller. 
w Cathodically protects steel. 
Resists temperatures up to 600°F. 


uw Complete protection for as little as 
5¢ per square foot material cost. 


For complete information write... 


R 
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Dept. ABe 4809 Firestone Boulevard e South Gate, California 


921 Pitner Ave. 360 Carnegie Ave. 2404 Dennis St. 6530 Supply Row 
Evanston, Ill. Kenilworth, N.J. Jacksonville, Fla. Houston, Texas 


The Pioneer Manufacturer of Inorganic Zinc Coatings 
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Dust Control ® Pneumatic 


filtering URANIUM dust 


3 DAY “AC” Dust Filters Serve 


MALLINCKRODT CHEMICAL WORKS 


URANIUM DIVISION, AEC Weldon Springs Site 


Shown above are 3 DAY “AC” dust filters. Filters No. 1 and 2 are 
collecting magnesium fluoride (M,F2) slag dust and U;O; from slag 
grinding and similar operations. Filter No. 3, on the right, serves 
to filter uranium tetrafluoride (UF,). 


Equipment with high filtering efficiency is an imperative requirement 
for an installation of this type. These DAY filters meet this require- 
ment. They capture sub-micron particles with 99.99+% efficiency 
because they are designed around the Hersey principle of air filtra- 
tion which uses felted filter media. Filter media porosity is maintained 
automatically and continuously by high velocity reverse jet air. This 
assures stable back pressure. 


Throughout many industries DAY equipment is preferred because 
it's plunt proven. It means DAY not only offers high efficiency and 
pure, clean air but higher recovery of valuable product. DAY “AC” 
reverse jet filters are also preferred because they occupy a minimum 
of space and provide higher air handling capacities (4 to 5 times 
higher than non-reverse-jet type filters). 

For more facts about the services and equipment. DAY offers, consult 
your DAY application engineer, and for complete facts about DAY 
filters write toDAY for Bulletins F-75 and G-579. They contain 
helpful planning information and air engineering data. 


Thee DAY Company 


SOLD in UNITED STATES by au : fy, MADE and SOLD in CANADA by 

The DAY SALES Company 

856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota [Gea] Fort William, Ontario, Canada 


Representatives in Principal Cities 


PLANT PROVEN 


EXPERIENCE ENGINEERED 


LABORATORY TESTED 
Conveying ® Bulk Storage 


EQUIPMENT TEMS INSTALLATION 


plant proven dust control 





The DAY Company of Canada Limited 





INDUSTRY NEWS . 


(Continued from p. 70) 


to manufacture of nylon. 
Using a UOP process, plant 
was built by Procon, Inc., will 
be first oil-company installa- 
tion to make cyclohexane 
from benzene. 


Monsanto Chemical Co. has be- 


gun a major modernization of 
phenol production facilities 
at its William G. Krummrich 
plant, Monsanto, Ill. To be 
completed by mid-1961, proj- 
ect will incorporate latest 
process technology, equip- 
ment and controls into basic 
process. 


Dayton Fertilizer Corp. in- 


creased capacity of its Day- 
ton, N. J., plant to almost 
200 tons/day of standard and 
special-formulation fertilizers 
with January startup of new 
equipment engineered and 
fabricated by Sturtevant Mill 
Corp. 


B. F. Goodrich Chemical Co.’s 


first plant west of the Missis- 
sippi will be completed at 
Watson, Calif., during the 
spring of 1960. Designed and 
constructed by Scientific De- 
sign Co., Inc., it will produce 
vinyl resins and compounds 
from vinyl monomer supplied 
by the nearby American 
Chemical Co. 


DX Sunray Oil Co. will enter 


the petrochemical field at its 
Tulsa refinery with construc- 
tion of a $1-million Udex unit 
to produce benzene, sched- 
uled for October startup. 
Other current Sunray proj- 
ects include a $7-million sol- 
vent dewaxing unit at Tulsa 
and a delayed coking unit at 
the Suntide refinery in Cor- 
pus Christi, Tex. 


Pennsalt Chemicals Corp. is 


beginning preparations for 
construction of a $6-million 
technical center near Phila- 
delphia, Pa. Construction of 
first in a series of research 
buildings will begin early 
this year. 


Becco Chemical Div., Food Ma- 


chinery & Chemical Corp., is 
building a new distributing 
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center in Lyndhurst, N. J., 
which will be completed by 
May 1. Receiving bulk ship- 
ments of hydrogen peroxide 
and peroxygen chemicals from 
Becco’s Buffalo plant, the 
center will distribute them in 
smaller quantities to custom- 
ers in New York and Middle- 
Atlantic areas. 
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Monsanto Chemical Co. is add- 
ing facilities at its Kearny, 
N. J., plant for manufactur- 
ing various alkyl phenols. 
Most of plant’s output will 
find captive use in alkyl 
phenol-based ethylene oxide 
condensates. Completion is 
scheduled for Sept. 1960. 





for the budlgetminded! 


STANDARDIZED 
and DESIGNED 


|i} Zeng? 


D. & R. passes on to you the economies 


Standard Oil Co. of Calif. has 
upped the ante at its abuild- 
ing Barber’s Point, Oahu, 
plant from $40 million to 
about $65 million to obtain a 
complete petroleum process- 
ing plant. Range of products 
will increase from originally 
planned 12 to now-planned 21. 
Initial operations of 32,000- 
bbl./day refinery start in Oc- 
tober with completion of 
added units now set for mid- 
1962. 








Owens-Illinois will erect an 





ultramodern, multifurnace 5400 gallon tank fabricated of accruing from its standardization pro- 
;: Type 304 stainless steel. . i ‘ a 
glass container plant on the used for storage in a large gram. Starting with engineering and 


barge canal at Brockport, ergenlc chemical pleat. 


N. Y., 12 mi. from Rochester. 
Scheduled for completion in 
1961, plant will be one of the 
most highly automated glass 
container plants in the world 
in order to meet volume re- 
quirements of customers more 
efficiently. 


following through on construction 5, 
economies are substantial. Materials Ee 
are purchased to rigid specifications 1 
and standard components are stocked. ne 

D. & R. standard Stainless Steel Tanks | 5 
are made in a wide range of sizes from ay 
500 gallons through 15,000 gallons 
ree ated et ‘tte SiGe stare ... and in a wide variety of designs. 


less steel for storage of acid 
solution. 













Seiberling Rubber Co. will build 
a $1.3 million plant for shoe 
products and other rubber : 
goods at Batesville, Ark., pro- bs 8000 gallon horizontal 
vided the Arkansas State “ + — 
Legislature raises Batesville steel . . . constructed 
debt limit to aid in financing ow 
the new plant. Given an OK, 

Batesville will issue bonds 

and build the plant for long- 
term lease to a new corpora- 
tion in which Seiberling will 
have a substantial interest. 













Certified Proteins Corp. of Chi- 
cago has completed a plant 
in Jersey City, N. J., to man- 
ufacture 3,000 tons/yr. of 
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CHEMICAL 
PROCESSING 


For 





and other 


INDUSTRIAL | 


AlR applications 


this new 


The new Clark Unatherm Centrifugal Air 
Compressor delivers high purity air at un- 
usually high hydraulic efficiency. Operating in 
a pressure range from 85 to 125 psia, the new 
compressor is a single case, four-stage design. 


To hold horsepower at a low level, the air stream 
is intercooled between each stage in base- 
mounted intercoolers. By mounting the 
compressors over the intercoolers, important 
savings in space requirements are realized. In 
addition to inherent compactness, the Clark 
design requires access to only one side for main- 
tenance. The remaining three sides may be set 
flush against walls if required. 


Another feature of the new Clark Unatherm 
Compressor is the use of back-to-back impellers 
to balance out thrust load. Integral bearing 
construction and single case design limit bear- 


. 
. 
’ 
ys 


ing and shaft sealing requirements to one at 
each end of the rotor and also eliminate align- 
ment problems. 


Being a simple rotative machine, normal main- 
tenance consists of an occasional inspection. If 
ever necessary, however, the upper half of the 
case can be removed without disturbing bear- 
ings or breaking pipe connections. 


The Clark Unatherm Compressor is an excel- 
lent choice for all industrial air uses requiring 
110 psig air in capacities from 5,000 to 38,000 
cfm. It is an ideal first stage compressor for oxy- 
gen plants, wind tunnels or soot blowing because 
of its unusual efficiency and air purity charac- 
teristics. The same advantages apply to base 
load, general industrial air applications where 
the complete absence of pulsation plus unusual 
compactness are also highly important features. 
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SIX 

CASE SIZES 

ARE AVAILABLE. 
CONTACT 

YOUR NEAREST 
CLARK 
REPRESENTATIVE 
FOR COMPLETE 
INFORMATION 


OR WRITE 
CLARK BROS. Co. 


OLEAN, NEW YORK 





COMPRESSORS 
ENGINES - GAS TURBINES 
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sodium caseinate. According 
to Certified Proteins, this is 
first U.S. plant specially de- 
signed and built to produce 
this protein product which is 
used in a number of food 
products. 


American Brass Co. is adding 
punch to its newly organized 
research and product devel- 
opment program by announc- 
ing plans for a $1.5-million 
research center at Waterbury, 
Conn. Included in facility 
will be metallurgical, corro- 
sion and chemical laborato- 
ries and equipment for ex- 
perimental production of new 
products. 














| COMPANY —. 
BULLETINS | 


Crane Co. announces acquisi- 
tion of two companies: Na- 
tional-U.S. Radiator Corp. of 
Johnstown, Pa., and Swart- 
wout Co. of Cleveland, Ohio. 
Former acquisition produces 
plumbing equipment; latter 
manufactures electronic proc- 
ess control equipment. 


Witco Chemical Co. tightens its 
hold on European markets by 
forming Witco France, ac- 
quiring an interest in Witco 
Chemical Co., Ltd., of Eng- 
land and opening an office in 
the Netherlands. 


Oronite Chemical Co. will join 
with a French company in a 
new joint venture to produce 
p-xylene at Donges on the 
Loire river near St. Nazaire, 
France. French interests are 
the principal shareholders of 
Antar Petroles L’Atlantique 
and Societe Progil. On com- 
pletion late in 1960, plant of 
new company, Societe Cali- 
fornie-Atlantique, will supply 
p-xylene to Rhodiaceta’s new 
Tergal synthetic-fiber plant. 


Kuljian Corp., Proctor & 
Schwartz, Inc., and Sociedad 
Nacional Industrias Aplica- 
ciones Celulosa Espanola of 
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Elevating dry 
bulk materials 
in a fast-but- 
gentle flow can 
put a new peak 
on your produc- 
tion efficiency 
and profits... 
and this is a 
job done most 
dependably by 
ROTOR LIFT! 



































© Dust-tight 
construction 

© Rigid sanitation 
requirements can 
be met 

© Quick opening- 
fast closing 
housing 

© Stainless steel, 
aluminum, gal- 
vanized or 
black iron 

© Capacities up to 
6,000 cu. ft. 
per hr. 

© 8 basic types, 
4 diameters 

© Space-saving, 

vertical or 

inclined 
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SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


OKLAHOMA CITY, OMPAHOMA 
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when you specify LAYNE 


PUMPS e WATER WELLS e WATER TREATMENT 
Any service is only as good as its availability when 
you need it. 

Layne service for any pumps, wells, water systems 
and water treatment for Industry— Municipalities 
—Agriculture is available throughout the world, 


24 hours a day. The vast network of Layne Associate 
Companies with over 75 years’ experience, trained 
personnel and quality Layne replacement parts, as- 
sure prompt and complete service wherever you may 
be located. Industrial Sales Representatives in major 
cities. Write for Layne Service Bulletin 100. 


Layne complete water services include: initial surveys ¢ explorations « recommendations e site selection « foundation and 
soil sampling ¢ well drilling « well casing and screen ¢ pump design, manufacture and installation « construction of water 
systems ¢ maintenance and service ¢ chemical treatment of water wells e water treatment e all backed by Layne Research. 
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WORLD'S 
LARGEST 





LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 
THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 
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ASSOCIATE COMPANIES 


LAYNE-ARKANSAS COMPANY 

Stuttgart, Arkansas 

LAYNE-ATLANTIC COMPANY 

Savannah, Georgia; Norfolk, Virginia; 

Glen Burnie, Maryland; Orlando, Florida; 
Albany, Georgia; Florence, South Carolina 
LAYNE-CENTRAL COMPANY 

Memphis, Tennessee; Pensacola, Florida; 
Jackson, Mississippi 

GENERAL FILTER COMPANY 

(Complete Water Treatment) Ames, lowa 
LAYNE-LOUISIANA COMPANY 

Lake Charles, Louisiana 

LAYNE-MINNESOTA COMPANY 
Minneapolis, Minnesota 

LAYNE-NEW YORK COMPANY 

Linden, New Jersey; 

New Hyde Park, L. |., New York; 

Arlington, Massachusetts; 

Pittsburgh, Pennsylvania; Camden, New Jersey 
LAYNE-NORTHERN COMPANY 

Mishawaka, Indiana; Indianapolis, Indiana; 
Lansing, Michigan 

LAYNE-NORTHWEST COMPANY 

Milwaukee, Wisconsin 

THE LAYNE OHIO COMPANY—Columbus, Ohio 
LAYNE TEXAS COMPANY 

Houston, Texas; Dallas, Texas; El Paso, Texas; 
Corpus Christi, Texas 

LAYNE-WESTERN COMPANY 

Kansas City, Missouri; St. Louis, Missouri; 
Aurora, Illinois; Ames, lowa; Omaha, Nebraska; 
Wichita, Kansas; Denver, Colorado 
INTERNATIONAL WATER SUPPLY, LTD. 
London, Ont., Canada; Montreal, Quebec, Canada; 
Oakville, Ont., Canada; Vancouver, B. C., Canada; 
Saskatoon, Sask., Canada 

INTERNATIONAL WATER CORPORATION 
Pittsburgh, Pennsylvania 

LAYNE PACIFIC DIVISION 

Seattle, Washington 

LAYNE-VENEZUELA C. A. 

Caracas, Venezuela; Maracaibo, Venezuela 
COMPANIA ARGENTINA PRODUCTORA 

DE AGUA, S.R.L. 

Buenos Aires, Argentina 

LAYNE FRANCE—Paris, France 

LAYNE WELLS INTERNATIONAL 

Saigon, Vietnam 

L'HY DRAULIQUE-AFRIQUE—Paris, France; 
Algiers, Algeria; Dakar, French West Africa; 
Tunis, Tunisia; Cairo, Egypt 


INDUSTRIAL SALES REPRESENTATIVES 
IN THESE PRINCIPAL CITIES: 
Albuquerque, N.M.; Atlanta, Ga.; Boston, Mass.; 
Buffalo, N.Y.; Charleston,W.Va.; Charlotte, N.C.; 
Chicago, Ill; Cincinnati, Ohio; Coral Gables, Fla.; 
Detroit, Mich.; Grand Rapids, Mich.; 

Honolulu, Hawaii; Houston, Tex.; 

Indianapolis, Ind.; Jacksonville, Fla.; 

New York, N.Y.; Philadelphia, Pa.; Richmond,Va.; 
St. Paul, Minn.; St. Petersburg, Fla.; 

Salt Lake City, Utah; South Bend, Ind. 


There’s a world of service available 
WHEN YOU SPECIFY LAYNE 
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Madrid have formed Fiber 
Process Associates (FIPROA) 
to market the Kuljian con- 
tinuous rayon spinning and 
processing machine. Fully 
automated machine, under de- 
velopment for a decade, pro- 
duces two continuous filament 
yarns on each spinning unit 
in less than 3 min. 


E. & F. King & Co. and the 


Truesdale Co. have agreed to 
affiliate their respective sales 
departments. In addition to 
distributing its own line of 
heavy chemicals, acids and 
chemical specialties from its 
Salem and Norwood, Mass., 
plants, King will sell Trues- 
dale’s line of raw materials 
for paint, rubber, plastic and 
paper industries stocked in 
Boston. Truesdale, in turn, 
will sell King’s line as well as 
its own. 


Bell & Howell and Consolidated 


Electrodynamics Corp. have 
merged in an agreement that 
makes the $40-million CEC a 
subsidiary of the $60-million 
B&H. Specialized electronic 
and optical know-how from 
the two companies are ex- 
pected to complement each 
other. 


Minerals & Chemicals Corp. of 


America and the Neville Lime 
Co. of Ohio have formed the 
Cuyahoga Lime Co. which will 
build a plant at Cleveland to 
supply high-quality metal- 
lurgical lime to Cleveland 
steel mills. Plant will use a 
new vertical lime kiln devel- 
oped by Chemstone Corp. 


General Dynamics Corp. has 


merged with Material Service 
Corp., Chicago, Ill., a major 
supplier of materials to steel, 
utilities and construction in- 
dustries. 


Glidden Co. consolidated two of 


its divisions: Chemical-Pig- 
ments-Metals Div. and Or- 
ganic Chemicals Div. Con- 
solidation is preparatory to a 
major expansion in the chem- 
ical line. 


Union Oil Co. has joined forces 


with Maruzen Oil Co. of Ja- 
pan to form Unimar, a $10- 
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Aloyco Needle Valve 
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A. OUTSIDE STEM THREADS are away 
from corrosive area prevent galling 

B. UNION BONNET provides extra 
strength and easy disassembly 

C. TEFLON O-RING prov 
leak-proof seal 

D. TEFLON SEATS are pressure-tight 


dependable, won't gall. Renewable 


ides tough 
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This #62 Stainless Steel needle valve 
has proved itself for 10 years in many 
types of severe corrosive service. It is 
particularly suitable for sensitive con- 
trol of flow as in metering, or sampling 
for process plant, laboratory or pilot 
plant use. For more facts write: Alloy 
Steel Products Company, 1301 West 
Elizabeth Ave., Linden, New Jersey. 
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SPROUT-WALDRON 













Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Pa. 





POLYCARBONATE 
RESIN BLENDED 
IN STAINLESS 
STEEL MIXER 


Uniform blending of polycarbo- 
nate resin at the General Electric 
Company’s Chemical Development 
Department plant in Pittsfield, 
Mass., is being accomplished in a 
special stainless steel 50 cubic foot 
vertical mixer. The 10’ 10%” high, 
60” diameter vertical mixer is jack- 
eted for 14.7 psig steam pressure. 


The product to be blended ‘is 
trade named, “Lexan.” It is a spe- 
cial polycarbonate resin molding 
compound developed by the Gen- 
eral Electric Company to provide 
unusual toughness and heat stabili- 
ty. The mixer’s job is to blend this 
resin while in %” chopped rod pel- 
let form just prior to packaging. 


In designing the mixer, four ma- 
jor problems had to be overcome. 
The material had to be kept warm 
during processing; floor space was 
at a premium; excessive attrition 
had to be avoided; and it was de- 
sired to feed the mixer from the 
ground floor. 


The use of a steam jacket on the 
mixer solved the problem of keep- 
ing the material warm during proc- 
essing. The selection of the Sprout- 
Waldron vertical mixer design took 
care of the floor space require- 
ments. This 50 cubic foot capacity 
mixer, including the table height 
loading unit requires less than 15 
square feet of space. 


Tests were conducted to find the 
optimum motor speed to assure 
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Stainless steel jacketed vertical mixer 
being fed through table high hopper at 
General Electric Company's Chemical 
Development Department in Pittsfield, 
Massachusetts. 


thorough blending with a minimum 
of attrition . . . and ground floor 
feeding was achieved by the design 
of the mixer which receives its sup- 
port from four vertical legs at- 
tached to the sides of the cylinder. 
The hopper is centered just about 
table top level for convenient feed- 
ing. The forced feed-in screw and 
elevating section below the mixing 
cone offers maximum efficiency. 

For more information, write for 
Bulletin 192. 


COP/103 





PRACTICAL PNEUMATIC 
CONVEYOR DESIGN 


A technical article by the Chief 
Engineer of our Materials Han- 
dling Division. It tells how to 
select, operate and maintain pneu- 
matic systems for transporting dry, 
bulk materials. Positive, negative 
and combination systems are illus- 
trated and described. Ask for 
Bulletin I-28. 











for Mixing and Blending « Size Reduction ¢ Pelleting and 
Densifying -¢ Size Classification ¢ Bulk Materials Handling 





INDUSTRY NEWS. . . 


million oil company with 
headquarters in Hong Kong. 


U.S. Atomic Energy Commis- 
sion has granted a 4-yr. ex- 
tension of contract to E. I. 
du Pont de Nemours & Co. for 
operation of the Savannah 
River Plant. Essentially a 
no-fee type, contract provides 
for reimbursing du Pont for 
all costs, currently running 
about $100-millicn/yr. 





OVERSEAS BRIEFS 


Argentina: The Austin Co., en- 
gineering and construction 
firm, has formed Austin, In- 
genieria y Construcciones, 
S. A., with headquarters at 
Avda. Pte. Julio A. Roca 610, 
Buenos Aires, to handle Ar- 
gentine business. 


Morocco: Triple superphosphate 
production will be established 
by Sutrina in a new $13-mil- 
lion plant at the port of Safi, 
50 mi. from newly discovered 
Gentil phosphate ore deposits. 
The Moroccan Phosphate Of- 
fice, a state monopoly, plans 
to build associated plants for 
production of sulfuric and 
phosphoric acids. 


Turkey: Construction is under 
way on $50-million, 65,000 
bbl./day refinery near port of 
Mersin to process Mideast 
crude into gasoline, kerosene 
and fuel oil. Foster-Wheeler 
expects to complete project in 
1961 for joint owners Shell, 
BP, Mobil and Caltex. 


India: Burma-Shell’s 2.5-million 
ton/yr. refinery near Bombay 
is undergoing $24-million ex- 
pansion to raise output to 4 
million tons with an added 
60,000 tons of high-grade lub- 
ricants. Product mix will be 
reoriented to raise output of 
middle distillates and diesel 
oil. 


Germany: Reichhold Chemie 
AG. has signed an agreement 


February 22, 1960—CuEeMicaL ENGINEERING 




















with independent oil com- 
pany, Deutsche Erdoel AG to 
establish a joint petrochem- 
ical company at North-Sea 
port of Brunsbuettelkoog and 
build $1.2-1.4 million plant 
for startup in 1961. 


Hungary: Budapest government 
planners announce construc- 
tion of a 1-million ton/yr. ce- 
ment and quicklime plant un- 
der their second Five Year 
Plan for  industrialization. 
Construction, to begin this 
spring, is scheduled for com- 
pletion by 1963; new capacity 
will boost Hungary’s cement 
output to 2.5-million tons/yr., 
thus permit acceleration of 
construction projects. 


Wales: Steel Co. of Wales has 


joined with Port Talbot 
Chemical €o. to form Lincoln- 
shire Chemical Co. New firm 
will operate a new $1.4-mil- 
lion hydrorefining plant at the 
Port Talbot steel works to 
convert crude benzol to 4.5- 
million gal./yr. of benzene. 
Simon Carves will erect the 
plant, to be supplied by Lurgi. 


Africa: Anglo-Vaal, Ltd., owner 
of Torjan Nickel Mine, Ltd., 
has agreed with Shimura- 
Kako Chemical Processing 
Co. of Japan to build a $2.8- 
million nickel refinery in 
Southern Rhodesia. Plant, to 
be erected next year, will 
export its entire output to 
Japan. 

New fluorspar plant has 
just gone on stream at the 
Buffalo Fluorspar Mine near 
Naboomapruit, Transvaal. 
Plant produces 5,400 tons/yr. 
of acid-grade fluorspar. 


India reveals first details of its 


third Five Year Plan for in- 
dustrial development, to go 
into action beginning 1961. 
Included in the plan is con- 
struction of five 60,000-ton/ 
yr. chemical fertilizer plants. 

Indian Government also re- 
veals arrangements with Rus- 
sia’s Technoexport for con- 
struction of five plants for 
manufacture of drugs and 
surgical equipment. These 
plants should be in operation 
by 1964: a $21-million anti- 
biotic plant at Rishikesh, a 
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ROCKWELL: NORDSTROM 
special coated va ves 


PENTON ° 


Get this NEW BOOKLET on 
ROCKWELL—NORDSTROM 
Valves with Teflon Coated Plugs 


Rockwell-Nordstrom standard pattern valves with 
Teflon coated plugs are now available for use where 
infrequent or inadequate plug valve lubrication might 
be expected. The coating of tough Teflon gives added 
lubricity to the plug for longer 
valve life and easier operation. 
For complete information on 
Teflon, as well as corrosion re- 
sisting K-51 (Penton) and 
Kanigen coatings, write for the 
new booklet on special coated 
valves to: Rockwell Manu- 
facturing Co., Pittsburgh 8, 
Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. 




















ROCKWELL- Nordstrom VALVES 


another fine product by @ 


ROCKWELL 






















pH under pressure...high or low 


pressure, hydrostatic head... Beckman 
Reference Electrodes are the very heart 
of superior pH measuring systems under 
pressure extremes. % Pressurized refer- 
ence electrodes open new areas of pH 
control...in process streams up to 100 psi 
...at temperatures up to 212° F...where 
only hydrostatic pressure is required... 
for accurate measurements from 0 to 14 
pH. A comprehensive line of mountings 
offers a variety of pH system installa- 
tions. % Beckman pH accessories, meters 
and electrodes are available through 
leading recorder companies. For detailed 
information write for Data File 14-9-06. 


Beckman: 

Scientific and Process | Instruments Division 
Beck Instr ts, Inc. 
2500 Fullerton Road, 
Fullerton, California 





It’s a Fact: Three separate plug-in components 
in the Model W Industrial pH Meter allow easy, 
quick maintenance, even by untrained personnel. 
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$17-million synthetic drug 
plant at Santanagar, a $14- 
million pharmaceutical plant 
in Kerla, a $1.6-million hor- 
mone extraction plant at Bom- 
bay, and a $5.4-million sur- 
gical equipment plant near 
Madras. 

Germany’s Bayer, Badische 
Aniline and Hoechst, and 
U.S.’s Pfizer, Cyanamid and 
Merck are also contributing 
to the rapid growth of India’s 
drug industry. 

U.S. investment in India’s 
industrial development both in 
the past and the future totals 
up to about three times Rus- 
sian investment. 


NEW LOCAMAaaa 


Malayan Tin Bureau has moved 
to a new location in Wash- 
ington at 2000 K St., N. W., 
Washington 6, D. C. 


Union Carbide Plastics Co. has 
moved its Texas sales office to 
6300 North Central Express- 
way, Dallas 6, Tex. 


Thompson - Ramo - Wooldridge 
Products Co. has established 
a sales engineering office in 
the Niels Esperson Bldg., 
Houston, Tex. Company spe- 
cializes in industrial process 
control and data handling 
and markets systems incor- 
porating the RW-300 digital 
control computer. 


Sole Chemical Corp., producer 
of surface-active chemicals, 
announces that it is now lo- 
cated in new, larger head- 
quarters at 7740 South Chi- 
cago Ave., Chicago 19, III. 


R. T. Patterson Co., Inc., has 
recently opened offices at 350 
Grant Bldg., Pittsburgh, Pa. 
and announces that it has 
greatly augmented its staff of 
engineers and constructors to 
expand its consultation, engi- 
neering, management and 
construction of industrial, 
utility and steel enterprises. 


ONLY Stearns Indox V 
ceramic magnet pulleys give 
you job-proved protection 





a INpox V permanent magnet pulleys are the only ceramic units 
field-proved on hundreds of applications in almost every industry. Both in 
new installations and as replacements for electromagnetic pulleys, Stearns 
Inpox V ceramic pulleys have performed beyond expectation as powerful 
stoppers of tramp iron. 


RADIAL POLE DESIGN THE ANSWER 

Stearns INpox V ceramic magnet pulleys produce a powerful magnetic 
field that blankets the entire conveyor burden — pulling out tramp iron 
far more effectively than conventional units. Stearns radial pole design 
provides fingers of magnetism that reach out and probe every inch of the 
material as it speeds along the conveyor — pulling out dangerous tramp 
iron that could ruin process equipment and contaminate your product. 

These job-proved ceramic magnet pulleys give you all the benefits of 
deep-field electromagnetic units with none of the extra costs. Consider 
these advantages: lower initial cost, no power expense, no chance of power 
failure, no need for rectifier, no moisture problem, minimum maintenance. 
Stearns Series “410” permanent magnet pulleys and Series “710” for 
deeper conveyor burdens are available in standard widths and diameters 
from 12 to 48 inches. Call your local Stearns representative for full details 
and a price quotation, or write for free Bulletin 1021C. 





WHAT IS INDOX V? 


INDOX V is a highly oriented barium ferrite ceramic material. Its energy is com- 
parable, on an equivalent weight basis, to that of ALNICO V — the most powerful 
permanent magnet material available. INDOX V magnets possess unique advan- 
tages — light weight, high electrical resistivity, great resistance to demagnetization, 
inexpensive, non-critical raw materials — plus an energy product over three times 
that of non-oriented ceramic magnets. INDOX V is used in magnetic separators 
manufactured by Stearns exclusively. 














* VALPARAISO, INDIANA 


- 635 South 28th Street e Milwaukee 46, Wisconsin 


Profit with Stearns — First with Ceramic Magnet Separators for Industry 
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on each exchanger 


A midwest chemical plant, running a battery of eight 20-foot oil 
cooler exchangers, found its average cost per yearly cleaning of each 
exchanger was $1100. Searching ways to cut costs, they called in 
their local Oakite man. 


Here’s what happened. The Oakite man studied the exchanger 
set-up and the type and quantity of deposits to be removed. He 
recommended the particular Oakite cleaning compound exactly 
suited to the purpose. Then—Oakite service being what it is—he 
donned coveralls and boots and stayed on the job supervising and 
testing while circulation cleaning took place on the worst exchanger 
of the lot. 


This exchanger had been so fouled up that when it was removed 
from the line it made only one degree difference in temperature 
change. After a 24-hour cycle of circulation cleaning, it was put 
back in the line. Temperature change—13 degrees! The plant men 
who inspected it judged it to be 95% clean. 


Best of all, cost of cleaning an exchanger, including time and ma- 
terials, went down from $1100 to less than $300. 


Exchanger cleaning is just one of the many chemical plant main- 
tenance operations where Oakite can help to cut costs. For the full 
story, talk to your local Oakite man or write for detailed literature 
to Oakite Products, Inc., 16H Rector Street, New York 6, N. Y. 


OAKIT 





Est. 1909 -- 
years’ leadership in industrial cleaning 








CALENDAR 








Technical Assn. of the Pulp and 
Paper Industry, annual meeting 
Commodore Hotel. 

Feb. 22-25 New York, N. Y 


Weed Society of America, biennial 
meeting, Cosmopolitan Hotel. 
Feb. 22-25 Denver, Colo 


National Council for Stream Im- 
provement, annual meetings, Wal- 
dorf Astoria Hotel. 

Feb. 22-25 New York, N. Y 


Natural Gas Engineering Confer- 
ence, Oklahoma State University. 
Feb. 23-25 Stillwater, Okla. 


Pittsburgh Conference on Analytical 
Chemistry and Spectroscopy, Penn- 
Sheraton Hotel. 

Feb. 29-Mar. 4 Pittsburgh, Pa. 


American Society of Mechanical En- 
gineers, Gas Turbine Power con- 
ference and exhibit, Rice Hotel. 
Mar. 6-9 Houston, Tex. 


American Society of Mechanical En- 
gineers, Hydraulic Conference, 
Rice Hotel. 

Mar. 6-9 Houston, Tex. 


Instrument Society of America, 
Temperature Symposium, Deshler- 
Hilton Hotel. 

Mar 9-11 Columbus, Ohio 


The Fiber Society, spring meeting, 
Roosevelt Hotel. 
Mar. 10-11 


American Concrete Institute, annual 
convention, Commodore Hotel. 
Mar. 14-17 New York, N. Y. 


National Assn. of Corrosion Engi- 
neers, 16th annual meeting, Me- 
morial Auditorium. 

Mar. 14-18 Dallas, Tex. 


Colorado Mining Assn., national 
Western Mining and Energy Con- 
ference, Hilton Hotel. 

Mar. 17-19 Denver, Colo. 


New Orleans, La. 


Institute of Radio Engineers, na- 
tional convention, Waldorf Astoria 
Hotel & New York Coliseum. 
Mar. 2-24 New York, N. Y. 


Oil Trades Assn. of New York, meet- 
ing, Waldorf Astoria. 
Mar. 23 New York, N. Y. 


New England Gas Assn., annual 
meeting, Statler-Hilton Hotel. 
Mar. 24-25 New York, N. Y. 


Textile Research Institute, annual 
meeting, Hotel Commodore. 
Mar. 24-25 New York, N. Y. 


Material Handling Institute, Inc., 
Pittsburgh Hilton Hotel. 
March 28-29 Pittsburgh, Pa. 


Western Petroleum Refiners Assn., 
annual meeting, Hilton Hotel. 
Mar. 28-30 San Antonio, Tex. 


American Institute of Chemical En- 
gineers, Philadelphia-Wilmington 
Section, all-day meeting: Separa- 
tion Processes, University of Penn- 
sylvania. 

March 29 Philadelphia, Pa. 


American Power Conference, Coe 
sored by Illinois Institute of Tec 
nology, Hotel Sherman. 

Mar. 29-31 Chicago, Ill. 
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American Society of Mechanical En- 
gineers, Power Conference, Sher- 
man Hotel. 

Mar. 29-31 Chicago, Ill. 

American Oil Chemists Society, 


meeting Baker Hotel. 
April 3-6 Dallas, Tex. 


Nuclear Congress, sponsored by En- 
gineers’ Joint Council and Engi- 
neering and Scientific societies, 
New York Coliseum. 

April 3-8 New York, N. Y. 


American Oil Chemists Society, an- 


nual meeting. 
April 4-6 Dallas, Tex. 


Instrument Society of America, New 
Jersey Section, all-day _ sym- 
posium: Computers in the Process 
oe ed Essex House. 

April 5 Newark, N. J. 


Building Research Institute, Paints 
and Coatings Conference, Statler- 
Hilton Hotel. 

April 5-7 New York, N. Y. 


Instrument rence | of America, Na- 
tional Chemical and Petroleum 
Symposium. 

April 5-7 Rochester, N. Y. 


American Society of Mechanical En- 
gineers-Society for Advancement 
of Management, Management con- 
ference, Statler-Hilton Hotel. 
April 7-8 New York, N. Y. 


Management Seminar, sponsored by 
Cornell University, fee: $900, Stat- 
ler Inn, Cornell Campus. 

April 13-26 Ithaca, N. Y. 


American Society of Mechanical 
Engineers-Institute of Radio Engi- 
neers-American Institute of Elec- 
trical Engineers, third annual 
conference on Automatic Tech- 
niques, Cleveland-Sheraton Hotel. 
April 18-19 Cleveland, Ohio 


American Society of Lubrication En- 
gineers, annual meeting and ex- 
hibit, Netherland-Hilton Hotel. 
April 19-21 Cincinnati, Ohio 


Oklahoma State University, heat- 
transfer conference. 
April 20-22 Stillwater, Okla. 


National Petroleum Assn., semi-an- 
nual meeting, Cleveland-Sheraton 


Hotel. 
April 20-22 Cleveland, Ohio 


Instrumentation for the Process In- 
dustries, symposium sponsored by 
Texas A. & M. 
April 20-22 College Station, Tex. 


Society of the Plastics Industry, an- 
nual Canadian Section conference, 
London Hotel. 

April 25-26 London, Ont. 

American Society of Mechanical En- 
gineers, Maintenance and Plant 
Engineering Conference, Chase- 
Park Plaza. 

April 25-26 St. Louis, Mo. 

American Society of Mechanical En- 
gineers, Metals Engineeri Div., 
AWS Conference, Biltmore Hotel. 
April 25-29 


Natural Gascline Assn. of America, 
annual convention, Rice Hotel. 
April 27-29 Houston, Tex. 


American Society For Quality Con- 
trol, 1960 Convention. 
May 24-26 San Francisco, Calif. 


Los Angeles, Calif. 





NINE 
NEW ONES 
FROM CVC 


Capacities: 7, 13, 21, 27, 41, 
53, 80, 106 and 132 cfm. 
Weights: 135 to 825 lbs. 
Floor Area: 338 to 676 sq. 
inches—from ¥4 to 24 small- 
er than pumps of compara- 
ble capacity. 

Unique air valve suppres- 
sion port and dynamic bal- 
ance of piston drive assem- 
bly eliminate pump clatter 
and vibration. 


Choice of single stage oper- 
ation for lower ultimates (to 
2x10°mm Hg) or parallel 
stage operation for 14% 
times greater capacity (with 
ultimates to 2x10-*mm Hg). 
A completely enclosed, air- 
cooled unit. Equipped for 
220/440V operation. 





CVC cuts out the clatter. Now you 
can pump at highest speeds and low- 
est ultimates—to 2x10°mm Hg—and 
still hear a whisper across the room. 


The same revolutionary design fea- 
tures that keep these pumps quiet 
keep them free from vibration, too. 
Little need for flexible connections. 
And no need for water lines, since the 
pumps are all air-cooled. Easiest in- 
stallation you ever saw. 


There’s a size to fit your needs, at 
a price to fit your budget. We’d like 
to tell you more about them. Just 
write for Bulletin 8-15. 


| CG 


“ 
“end En* 





Consolidated ees Corporation 


ROCHESTER 3, NEW YORK 
A SUBSIDIARY OF CONSOLIDATED ELECTRODYNAMICS CORPORATION 
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exclusive direct 
unloading system 
cuts CO. handling costs 


To be sure you get rock bottom CO, costs, investigate this exclusive 
method of handling CO, shipments. It’s Olin Mathieson’s patented 
Direct Unloading System in which CO, flows directly from special 
insulated tank cars to your process. 

This new system bypasses intermediate steps such as storage in 
refrigerated tanks, handling of cylinders, or converting dry ice, along 
with the expensive facilities that are required. Maintenance and upkeep 
are reduced, valuable plant space or land is reclaimed, and a constant 
supply of CO, is available to match every demand. 

If your process requires a highly dependable, low cost source of 
CO, supply, talk over your requirements with an Olin Mathieson repre- 
sentative soon. 7333 


Olin Mathieson 


Chemicals Division « Baltimore 3, Md. 


CHEMICALS 
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NEW EQUIPMENT . 


(Continued from p. 88) 


tion half (4 hr.) of the over-all 
cycle, while the adsorbent in 
the other cylinder undergoes 
reactivation. 


Moist, high-pressure feed air 
enters the tubes of the adsorb- 
ing chamber, passes down 
through the sieve bed, and 
leaves the unit with a low dew- 
point. Concurrently, cooling air 
drawn into the shellside of the 
adsorbing chamber (by blower) 
takes up the heat generated by 
tubeside adsorption. 

Temperature of exit cooling 
air is increased to 600 F. in the 
heater. The stream then flows 
through the shellside of the 
chamber being reactivated, thus 
providing necessary desorption 
heat. A small part of the dried 
air from the active chamber 
acts as purge gas during de- 
sorption. —C. I. Hayes, Inc., 
Cranston, R. I. 88D 








Temperature Sensor 


Precisely measures varia- 
ble at in-wall locations. 


Developed to function at pre- 
cise in-wall locations of steel 
structures having a_ section 
thickness of } in. or greater, a 
new sensor will provide accu- 
rate temperature measurements 
with a minimum of thermal dis- 
turbance. Thermocouple junc- 
tion location, which is deter- 
mined to +0.002 in. or less, is 
available in standard incre- 
ments of 4 in. from 0.001 in. of 
heated surface to 0.005 in. from 
unheated surface. 

Known as the Delta-Couple 
Model B1, the sensor comes with 
body materials of 1020, ASTM- 
A7 and 4130 steels, and 303 
stainless steel. Chromel-alumel 
is standard junction. — Ad- 
vanced Technology Laborato- 
ries, Mountain View, Calif. 180A 
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Aluminum Fittings 


Lightwall line leads to low 
installed pipe costs. 


Use of lightweight pipe and 
fittings for nominal-tempera- 
ture and low-pressure require- 
ments promotes reduction of 
installed piping costs. So stated 
Tube Turns when it recently in- 
troduced a line of aluminum- 
alloy lightwaH fittings and 
flanges. 

Pipe-Mate fittings of Type 
6063T6 high-strength aluminum 
alloy will be offered in 3- to 
4-in. pipe sizes, Schedule 10S. 
Other aluminum alloys are also 
available. Typically, savings for 
the 3-in. size, as compared to 
Schedule 40S, amount to about 
30%.—Tube Turns Div., Cheme- 
tron Corp., Louisville, Ky. 181A 





Leakproof Pump 


Compact equipment item 
resists corrosives. 


Weighing less than 7 lb., the 
new, low-cost Model 420D 
canned pump will handle ca- 
pacities of 800 gph. at heads to 
12 ft. Rotor, shaft and impeller 
form a single assembly enclosed 
within stainless steel cylinder; 
there is no stuffing box or me- 
chanical seal. 

Fluid pumped acts as bear- 
ing lubricant and motor coolant. 


CuHEMICAL ENGINEERING—February 22, 1960 















This is part of an actual memo 
sent by one plant manager to 
others of the same company in 
different sections of the country — 
and that company is now exclus- 
ively specifying these and other 
type ‘John Crane’”’ Shaft Seals for 
all their liquid handling require- 
ments. 

You too can save time, trouble 
and expense by doing likewise. 

You’ll find a “John Crane’’ Shaft 
Seal for every service . . . from hot 
or cold water to the most destruc- 
tive acids and corrosives . . . high 
temperatures, high pressures. . . in 
types and sizes to meet practically 
any mechanical or dimensional re- 
quirement. 

Send us details on your appli- 
cation. We'll recommend the 
proper shaft seal. Request Bulle- 
tin S-204-3 for complete overall 
information. 

Crane Packing Co., 6451 Oakton 
St., Morton Grove, Illinois, 
(Chicago Suburb). 


In Canada: Crane Packing Company, Ltd., 
Hamilton, Ont. 
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TYPE 8-B 
Heavy duty, high pressures. Pack- 
aged construction for easy in- 


1206 pri temporctare rom 
ratures 
—40°F. fo 2S0"F. Sardais 
same as Type 1. 


TYPE 9 


Famous as a problem solver. 
= ch 2 u. 


$ ° y 
inert Du Pont Teflon. Engineered 
service 





gase: tempera- 

tures from —120°F, to +500°F., 

pressures to 150 psi. Availabie 
balanced 
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Homogenizers and GTA* 
Provide the Right Combination to 
Cost Savings in Particle Control 





You can count on Gaulin Homogenizers to improve 
product quality and lower costs in blending, dispers- 
ing or emulsifying products. They reduce ingredients 
to finer and more uniform ultimate particle size . . . 
assure more stable emulsions . . . improve texture 
. .. stop color separation. 

*Gaulin Technical Assistance provides technical 
data, experienced advice and laboratory analysis on 
the best method to disperse, emulsify and blend your 
product. Technical Data Bulletins — Homogen- 
izers H-55, Sub-Micron Dispersers SMD-55, and 
Colloid Mills C-57 give complete information. 
Write for your copies. 





Try Particle Control In Your 
Piant . . . Rent a Gaulin 
Laboratory Homogenizer 
for Only $75.00 Per Month! 


This versatile machine reduces 
ingredients in your product to 
uitimate particle size. Minimum 
sample one pint; Capacity 15 
GPH; Pressures up to 8000 psi. 
Rental costs applicable against 
purchase price. Write for Bulletin 
LH-55. 





71 Garden Street, Everett 49, Mass. 


World’s largest manufacturer of stainless steel reciprocating, rotary, 
pressure exchange pumps, dispersers, homogenizers and colloid mills. 





NEW EQUIPMENT . 


Automatic overload cutout pro- 
tection is standard.—Dynapump 
Div., Fostoria Corp., Hunting- 
don Valley, Pa. 181B 





Entrainment Separator 


Made of impervious graph- 
ite for corrosion service. 


Operating on the principle of 
impingement plus venturi ac- 
tion, entrainment separator 
modules made of impervious 
graphite effectively separate en- 
trained liquid from corrosive 
gas streams. Capable of high 
collection efficiency at low pres- 
sure drop, the modules measure 
1 x 2 ft.; they can be easily as- 
sembled into banks to fit into a 
duct or process vessel. 

Each module consists of stag- 
gered rows of teardrop-shape 
Karbate graphite rods, ce- 
mented in place with a mini- 
mum of 3-in. clearance to mini- 
mize clogging. The staggered 
arrangement prevents straight- 
through flow, and open diagonal 
lanes permit easy cleaning. Ap- 
proximate capacity of one mod- 
ule is the same as that of a 20-in. 
line-type entrainment separator. 
—Nationai Carbon Co., New 
York, N. Y. 182A 


New Equipment 
continues on page 187. 
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To mix sulfuric acid with crude benzene, this chemical com- 
pany uses Ni-o-nel* alloy shafts in the agitators. Ni-o-nel 
alloy resists corrosion in sulfuric acid solutions of up to 
40% concentration by weight at boiling temperature, up 
to 60% concentration at 80°C, and in all concentrations 
up to 65°C, 


How Ni-o-nel alloy protects 
this agitator shaft against 
attack by sulfuric acid 


This heavy-duty agitator shaft circulates sulfuric 
acid in benzole washing. Driven by a 16 h.p. motor, 
it mixes as much as 150 gallons of acid, for up to 
40 minutes at a time. 


Such severe service would rapidly destroy most 
metals. Service subject to agitation-intensified sul- 
furic acid attack, over a wide concentration range. 
Service subject to severe and prolonged mechani- 
cal vibration. Just the sort of service that Ni-o-nel* 
nickel-chromium-iron alloy thrives on! 


Ni-o-nel alloy resists, as well, mixtures of hot 
acids and reducing chemicals, most alkali solutions, 
and it resists stress corrosion cracking in chloride- 
containing environments. 


Ni-o-nel alloy is now a stock commercial alloy 
and available for normal delivery. It is readily 
fabricated and welded. This is discussed in detail 
in our Technical Bulletin T-37, “Engineering 
Properties of NI-O-NEL”. Here, too, are full dis- 
cussions of the physical and metallurgical proper- 
ties of the alloy and of its resistance to numerous 
corrosives. May we send you a copy? 


*Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


NI-O-NEL. 
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get when you install a comp 

with a patented wet back. 

Wet-back design gives you maintained eff 
refractories. Result: no down time for replacement. 


: 


Larger furnace area permits reduced fan requirem 
operating costs. Get BONUS POWER. Specify 


THE TITUSVILLE IRON WORKS COMPAWN 
TITUSVILLE, PENNSYLVANIA 
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truthers 
Wells Corporation 


VMA-69586 





een A At APE OFM 











. = oe $F seer e eS : 
$ GAS 5 e ss es % eee F. PS 5 a4 
y % ee : ; a : 
‘ et Be * x : ; . 
4 Vile é a : es! 4 a 
if ae s a a 
js ‘ ‘ : 
2 pe ga i : eS oe 3 : 
; a Ses Ss . & 
% + ee, | : F 4 ee pee eed 3 
: ; ? Be : ‘ i eS j ‘ es ; set 
‘ i k ee : : “ OS : 
z 5 ey A ete. % & : Pe E 2 ses : hae i 
x # ae. ee : g « dj s i i 
z oe 3 ee ees i q aa ee? 5 oe : 
ith on Seno Ba oe endl beers ae : i 8 RRS a 
4 





DUST RECOVERY EQUIPMENT 


With the acquisition of The Northern Blower Company, Buell can provide a 
broad range of products and systems for handling every industrial dust and 
air pollution problem. Norblo bag type collectors now augment Buell Cyclones 
and other mechanical collectors, electric precipitators, combination systems and 
centrifugal and gravitational dust classifying systems. And like Buell, Norblo has 
been accepted and proved through years of experience in active, on-the-job service. 
Thus Buell is better able to meet both standard and special requirements in 
fields that include the electric utilities, steel, oil, cement, chemical, paper, and 
other process industries. Buell Engineering Company, Inc., 123 William Street, 
New York 38, New York. Northern Blower Division, 6404 Barberton Avenue, Cleve- 
land, Ohio. (Subsidiary: Ambuco Limited, 2-5 Old Bond Street, London, England) 
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NEW EQUIPMENT... A COMPLETE 
INTEGRATED SERVICE 
now offered by . 





Transfer Pump 


Leakproof unit has stain- 
less steel construction. 


Specifically designed for 
transferring corrosive liquids 
and solvents without leakage, 
the new centrifugal pump 
shown above has a maximum e 
flow of 20 gpm. water; maxi- | S = e -p - a-!l- a- -|- O -“) 
mum head is 25 ft. Liquids can 
be handled with specific grav- 
ities to 1.5; maximum working 
pressure is 150 psi. 

Called EI-10, the pump has no 
stuffing boxes, mechanical seals 
or shaft wear. Rotor bearing is 
graphite; gaskets are Teflon 
resin. Mounted in vertical po- 
sition on three legs, the pump is 
furnished with a steel carrying 
bracket. — Sethco Mfg. Corp., 
Merrick, N. Y. 187A 


Tolhurst 


CENTRIFUGALS 


INIEYe Ele) 


PRESSURE FILTERS 





th FEINC 
Molten slag---"y eR, 
ae CONTINUOUS FILTERS 


FEON 


Weldi Machi 
elding Machine FILTER MEDIA 


SIONS 


American Machine and Metals, Inc. 


tomatic welding machine can EAST MOLINE, ILLINOIS 
handle continuous, one-pass, 


Vertical unit cuts vessel 
fabrication costs. 


Fully automatic, the new Ver- 
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Tolhurst 


CENTRIFUGALS 





Photo courtesy of Merck & Co., Inc. 


BATCH-O-MATIC’ PROVIDES 
EFFICIENCY AND CONSTANT QUALITY CONTROL 


The completely automated BATCH-O-MATIC re- 
duces exposure time to maintain product stabil- 
ity in centrifugal extractor operations. They can 
be constructed of stainless steel, “Hastelloy”, 
titanium or other alloys. Corrosion-resistant 
coatings may be specified. 


Low, compact design and exclusive CENTER- 
SLUNG® suspension enable BATCH-O-MATIC to 
handle greater out-of-balance loads with mini- 
mum vibration. Low-speed plowing prevents 
crystal degradation. See complete data in the 
TOLHURST section in Chemical Engineering Cat- 
alog, or write Dept. CET-260 for free bulletins. 








NEW EQUIPMENT . . . 


arcless fusion welding of pres- 
sure vessels, tanks and plate up 
to 10 in. thick. 

Electroslag welding is an arc- 
less process that takes advan- 
tage of the ability of molten 
slag to carry an electric current. 
Resistance of the slag to cur- 
rent creates required heat. The 
heat melts both filler metal and 
adjacent parent metal, result- 
ing in their coalescence as a 
weld. Need for elaborate joint 
preparation and slag removal is 
eliminated. 

For single electroslag elec- 
trodes, deposition rate of filler 
metal is 35 to 45 lb./hr. Flux 
consumption is about 5 Ib. for 
each 100 lb. weld metal.—Arcos 
Corp., Philadelphia, Pa. 187B 





Effluent Sampler 


Battery-powered unit is 
portable, self-priming. 


Extensive use of polyethylene 
components adapt the new 
Model DC effluent sampler to 
handling of chemical plant 
wastes containing a high con- 
centration of organic solvents. 
This instrument delivers a con- 
tinuous sample at the rate of 
2 gal./day. 

Driven by a fractional-watt 
d.c. motor, the pumping mech- 
anism is self-priming, and will 
suction lift up to 10 ft. Three 
No. 6 dry cell batteries will 
operate the sampler for periods 
of 2 to 3 mo. 

All metal parts are corrosion- 
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proof, and electrical compo- 
nents have independent clo- 
sures. An automatic cutoff 
prevents accidental overfilling. 
Weight is 28 lb.—Brailsford & 
Co. Inc., Rye, N. Y. 188A 








Plastic Gate Valve 


Not subject to elongation 
at elevated temperatures. 


To meet process’ industry 
needs for plastic valves with 
greater chemical resistance at 
elevated temperature, the man- 
ufacturer has expanded its 
product line to include valves 
made of Penton. At tempera- 
tures ranging from 100 to 125 
C., the new units will generally 
resist all inorganic acids except 
fuming nitric and fuming sul- 
furic. 

Available in sizes from 4 to 
2 in. with socket weld, flanged 
or screwed ends, the valves also 
offer combined features of 
straight-through flow with close 
throttling control. — Vanton 
Pump & Equipment Corp., Hill- 
side, N. J. 189A 


BRIEFS 


Purifier effectively separates 
hydrogen from other gases 
under pressures to 150 psi. 
Using a palladium-silver alloy 








specialists in 








separation 


by Centrifugal Extrac 
tion * Pressure Leaf 
and Continuous Vacuum 
or Pressure Filtration » 
Filter Media 


CUT DOWNTIME! 


Adaptable, versatile NIAGARA FILTERS minimize 
downtime. Steady production line filtration 
with speed and efficiency is attained with fully 
automated models of NIAGARA FILTERS. 


SPEED .. . Save time and boost production with 
these NIAGARA advantages: fast wet or dry cake 
removal without manual labor; highest flow 
rates result of advanced hydraulic design. 


EFFICIENCY .. . Operating with process streams 
from 5 to over 1,000 gallons per minute, NIAGARA 
FILTERS can be adapted to automatically proc- 
ess hundreds of materials. Complete data in 
NIAGARA section of Chemical Engineering Cata- 
log, or write Dept. CEN-260 for free bulletins. 
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FEINC custom designs every filter for the spe- 
cific application. This insures greater yield with 
less downtime over longer periods of continuous 
operation. Standard sizes range from 5 to 800 
sq. ft. of filtering area. 


The FEINC sTRING DISCHARGE filter eliminates 
blow-back and produces a cake of low moisture 
content. PRECOAT filters give high clarity of 
effluent and flow rates. A complete line of 
SCRAPER and ROLLER DISCHARGE filters is avail- 
able. The HORIZONTAL filter offers extremely 
high hourly output. See complete data in the 
FEInc section in Chemical Engineering Catalog, 
or write Dept. CEFE-260 for free bulletins. 





INCREASE PRODUCTIVITY 
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or Pressure Filtration « 
Filter Media 


Photo ng eatin The Hubinger Company, 








190 





NEW EQUIPMENT . . . 


that is permeable only to hy- 
drogen and deuterium, the 
Serfass purifier has a capac- 
ity of 15 cu. ft./hr. of hydro- 
gen at 100 psi. Power con- 
sumption is 300 w.—Milton 
Roy, Philadelphia, Pa. 189B 


Plasma spray gun, operating on 
gases such as argon and nitro- 
gen at power levels to 40 kw., 
gives materials engineers 
greater freedom in the design 
of coating compositions and 
properties. Gun of the Plas- 
matron system is normally 
hand-held, although the 
handle may be removed for 
automatic traverse coating 
and fabrication applications. 
— Giannini Plasmadyne, 
Santa Ana, Calif. 190A 


Digital computer system, which 
is fully transistorized for gen- 
eral applications, is capable 
of operating on 9-digit num- 
bers at rates up to 240,000 
operations/min. Memory stor- 
age capacity is 8,008 words. 
Known at the RPC-4000, the 
computer is available at a 
monthly rental of $1,750 or a 
total sales price of $87,500.— 
Royal McBee Corp., Port 
Chester, N. Y. 190B 


Silicon power rectifier for high- 
current, high-voltage appli- 
cations features operation at 
temperatures to 190 C. at the 
junction; solid copper base; 
and small size. Units provide 
up to 240 amp. forward cur- 
rent per cell with maximum 
peak inverse voltage ratings 
to 600 v. Maximum reverse 
leakage current is 50 ma.— 
Westinghouse Electric Corp., 
Pittsburgh, Pa. 190C 


Close-coupled pump motors in 
new NEMA rerated frame 
sizes 182 through 405 U are 
available from 4 hp. at 900 
rpm. through 75 hp. at 1,800 
rpm. (drip-proof design). Ex- 
plosion-proof and totally en- 
closed fan-cooled units from 
4 hp., 900 rpm. through 30 
hp.; frames 182 through 326 
U.—Lima Electric Motor Co., 
Lima, Ohio. 190D 


Glass coils up to 300 ft. in length 
are being offered for applica- 
tions in gas chromatography. 
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According to the manufac- 
turer, the capillary coils are 
designed for high-tempera- 
ture resolution of compounds. 
They will not deteriorate or 
oxidize at temperatures to 
510 C. Coils come with tubing 
I.D. of 0.010 or 0.020 in.— 
Corning Glass Works, Corning 
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N. Y. 190E by Centrifugal Extrac 
. ¥ = 5 1 ¢ Pressure Leaf 

' 5 a tinuous Vacuum 

Pressure Filtration « 


Electrical instruments for ac- — shige one 
curate determination of dif- — 
ferential pressure of air and 
other gases have a full-scale 
range of 0 to 0.01 in. H.O. 
Smallest detectable pressure 
difference is 0.0001 in. H.O. 
Sensing device is a_ noble- 
metal thermopile installed 
within a flow tube.—Hast- 
ings-Raydist, Inc., Hampton, 
Va. 191A 


Dry-product blender having a 
glassed interior may find wide 
acceptance in applications re- 
quiring noncontamination, 
high adhesion and corrosion 
resistance, and easy cleaning. 
Known as Chemo-Blenders 
the units come with 4, 30, 
60, 100 and 250 cu. ft. working 
capacities. All models have 
variable-speed drives. — 
Pfaudler Co., Rochester, N. Y. 
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FABRIC CONSTRUCTION DETAILS ARE NOT 
ENOUGH! CORRECT DESIGN AND FIT 
| AFFECT FILTER MEDIA LIFE AND PERFORMANCE 


Equipment Cost Indexes . . . 


Sept. Dec. 
1959 1959 
Industry FEON manufactures correctly designed 
| ee 235.8 231.0 @ Anode bags and diaphragms 
Precees industries © Centrifugal liners 
Cement mfg. ....... 229.9 231.1 
Chemical .......... 237.5 239.0 © Dust tubes 
Clay products ...... 223.4 224.6 
Clon mie. ....... 2242 225.6 © Plate and frame filter covers 
2... rrr 228.0 228.7 . 
fanet wins .....-:. 228.8 230.2 © Pressure leaf discs 
Petroleum ind. ...... 232.9 233.6 ® Pressure leat sacks 
Rubmer ind. 2.2 oes 36.7 2365 
Process ind. avg... 234.1 235.4 © Vacuum disc sector bags 
Related Industries © Vacuum drum covers, belts, blankets 
Elec. power equip... 239.4 242.1 e ° . 
Mining, milling ..... 239.0 240.4 Yardage produced or slit fo width 
Refrigerating ....... 266.4 267.3 . P P P . 
ae ais sae See complete data in the FEON section in Chemical Engi- 


neering Catalog, or write Dept. CEF-260 for Bulletin A180. 
Compiled quarterly by Marshall and ‘ : _— 

Stevens, Inc. of Ill, Chicago for 47 dif- ‘ ; 
ferent industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtaining 
index numbers; Feb. 23, 1959, pp. 149-50 


for annual averages since 1913. 
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No Other 
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Like It! 
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electro-permanent magnetic 


HI-VI 
VIBRATORY 
FEEDER 


All-new award-winning feeder built on new 
concepts of design and materials. Provides 
accurate, controlled feed of bulk materials 
automatically. Variable feed rate, from ounces 
to tons. For spreading, sorting, aerating, cool- 
ing, proportioning, etc. Feeds all types of bulk 
materials. Increases production; reduces oper- 
ating and maintenance cost. 
NEW A.C. ELECTRO-PERMANENT MAGNETIC DRIVE 
PROVIDES GREATER FEEDING CAPACITY « NO RECTI- 
FIER NEEDED « FULLY ENCLOSED POWER ELEMENT 
PROTECTED AGAINST DUST AND MOISTURE « RUGGED 
GLASS FIBER SPRINGS REDUCE BREAKAGE e« FULLY 
PROVED IN PLANTS EVERYWHERE. 
ALSO AVAILABLE: Economical, specially construc- 
ted units for hazardous, dusty locations... fully 
acceptable by Mill Mutual. 

WRITE FOR BIG VIBRATORY FACT FILE 
Eriez Mfg. Co., 74-BA Magnet Dr., Erie, Pa. 
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J.B. BACON 








Can You Use NMR? 


Nuclear magnetic resonance is a potential new 
control tool; here are two books that tell you about it. 


HIGH-RESOLUTION Nvu- 
CLEAR MAGNETIC RESON- 
ANCE. By J. A. Pople, W. 
G. Schneider and H. J. 
Bernstein. McGraw-Hill 
Book Co., Inc., New York. 
501 pages. $13.50. 


Reviewed by Rudolph K. 
Kullnig, Sterling-Win- 
throp Research Institute, 
Rensselaer, N. Y. 


It is this reviewer’s belief that 
the authors of this book rendered 
a valuable service to chemists 
and engineers by presenting an 
important subject in a well or- 
ganized form. Literature on nu- 
clear magnetic resonance has 
been and still is growing at a 
rapid rate and this vastly accum- 
ulated material has received 
numerous reviews in the past. It 
is, however, a quite cumbersome 
task for a novice in this field to 
gather a sound knowledge from 
so many sources. 

So far, NMR phenomena have 
found hardly any use in control 
instruments, though such appli- 
cation is conceivable. Such is 
valid reason to recommend this 
book to chemical engineers who 
are not familiar with .the sub- 
ject. 

There is a great likelihood that 
many an organic chemist or 
chemical engineer, on casually 
looking through this book, will 
misjudge what the authors can 
offer him. He will be inclined to 
believe these pages were written 
for the physical chemist and 
particularly for the spectroscop- 
ist. This much is true. 

But the authors exercised 
great care in writing all chap- 
ters of importance for a basic 


understanding of the subject in 
a qualitative manner. Thus, most 
organic chemists or chemical en- 
gineers will find little or no diffi- 
culty while reading the recom- 
mended chapters: Introduction, 
Properties of Molecules in a 
Magnetic Field, the beginning of 
Theory of the Nuclear Magnetic 
Resonance Method, Experimen- 
tal Methods, General Features of 
Nuclear Magnetic Resonance 
Spectra and the second part of 
the book dealing with applica- 
tions of nuclear magnetic res- 
onance spectroscopy. 

The remaining chapters of 
theoretical content are more de- 
manding with regard to the phy- 
sical and mathematical back- 
ground of the reader. 

As the title indicates, the 
authors limit their discussion 
throughout the book to NMR 
spectroscopy of liquids and 
gases. 

More space is allotted to appli- 
cations of proton magnetic res- 
onance spectroscopy than to that 
of other nuclei, which is well in 
line with the importance of pro- 
ton magnetic resonance spectro- 
scopy to the organic chemist. 
There also are, however, other 
applications discussed which 
should find the interest of the in- 
organic and analytical chemist. 

The clarity of the illustrations 
and tables deserves special men- 
tion, as does the care by means 
of which misprints were avoided. 
Of course, there is no complete 
escape from the malicious print- 
er’s devil; for instance, on page 
163 in the lines 26 and 28 the 
indices “3” belong to the Cl, and 
not to the H. 
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NUCLEAR MAGNETIC RES- 
ONANCE — APPLICATIONS 
TO ORGANIC CHEMISTRY. 
By John D. Roberts. Mc- 
Graw-Hill Book Co., Inc., 
New York. 118 pages. $6. 


Reviewed by Frederick C. 
Nachod, Sterling-Win- 
throp Research Institute, 
Rensselaer, N. Y. 


Why pay FULL price 
for only 


Dr. Roberts’ book is a verit- 
able gem and is recommended to 
all, It is also an excellent intro- 
duction to a much more compre- 
hensive text by Drs. Pople, 
Schneider and Bernstein, which 
is reviewed above. 

Dr. Roberts in his introduction 
states that nuclear magnetic res- 
onance (NMR) “is now recog- 
nized as one of the most impor- 
tant events in the last fifty years 
for the advancement of organic 
chemistry.” Indeed it has in its 
short history assumed a very 
prominent place in the field of 
structure elucidation. In _ this 
streamlined booklet Prof. Rob- 
erts has succeeded in educating 
the chemist or chemical engineer 
as to what the new technique is 
all about. He has _ adopted 
brevity, paring of some of the 
physical and mathematical mate- 
rial, but the result is well worth 
the didactic stratagem. And the 
reader who seriously wishes to 
employ the method in structure 
determination of unknown or- 





CEILCOTE CORROSION-PROOF 
MONOLITHIC FLOORING 
GIVES YOU 
GUARANTEED PERFORMANCE! 





INSTALLATION AND MATERIALS ARE EQUALLY IMPORTANT! 





ganic compounds can test his 
knowledge and “solo” by solving 
a number of problems in Appen- 
dix C. 

This reviewer is puzzled by the 
use of “negative megacycles” 
(Table 1.1) of the nuclei of N” 
and O” and hopes that this re- 
flects a printer’s error rather 
than an antimatter phenomenon. 


For “Fringe Benefits’ 


ADHESIVE BONDING OF RE- 
INFORCED PLASTICS. By 
H. A. Perry, Jr. McGraw- 
Hill Book Co., Inc. 288 
pages. $8.75. 


Reviewed by Douglas S. 
Richart, Union Carbide 
Plastics Co., Bound Brook, 
N. J. 


This book brings together in 
a general source many of the 
subjects involved with adhesives 
and adhesion. These include: 





THE CEILCOTE COMPANY, INC. 





You can’t buy a bucketful of corrosion-proof flooring! The success 
of any flooring is determined by correct installation techniques 
as well as quality materials. Only Ceilcote offers you a complete 
flooring service ... Corocrete monolithic flooring plus perform- 
ance guaranteed installations. And Corocrete is scientifically for- 
mulated with the proper balance of resins, special aggregates and 
hardeners to meet your specific requirements! 


INSIST ON THIS COMPLETE PACKAGE! 


Ceilcote provides corrosion engineers to analyze your problems 
. . . produces the correct grade of Corocrete ... prepares the 
surface and installs the flooring ... all under one contract! Avail- 
able with finishes ranging from non-skid to polished surfaces, 
Corocrete floors resist acids, alkalis, impact . . . are engineered 
to withstand thermal shock and expansion without cracking or 
spalling. 


PROFIT FROM CEILCOTE'S EXPERIENCE! 


Ceilcote offers you 33 years of experience in developing, manu- 
facturing and installing reliable corrosion proofing materials for 
industry. 


WRITE TODAY FOR COMPLETE INFORMATION 


c- 
| The Ceilcote Company 

| 4836 Ridge Road 

Cleveland 9, Ohio 

| Please send me complete information about your 
| complete flooring service. 

| 

| 

| 

| 

1 


Name 





Company. 





Street 





City. Zone State 
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All HARDINGE Feeders — Size “A” 

are suspended from the \ Constant- 

feed bin which: Weight Feeder, 
8’’ - Belt. 


¢ Eliminates costly feeder 
support structure 

¢ Provides accessibility to 
equipment following feeder ~ 
¢ Requires extremely low 
head room, 







Ma Size "D” Constant- 
Weight Feeder, 
36” - Belt. 


4 30’ Disc Feeder 
84” Disc Feeder 


Bulletin 33-E-11 describes entire Hardinge Feeder line. 


EHARDINGE 


om On mt o-oo: 2 on - a) 





YORK, PENNSYLVANIA + 240 ARCH ST. * Main Office and Works 
Wew York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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BOOKSHELF . 


general properties of adhesives, 
factors in the adhesive bonding 
process, mechanics of adhesive 
joints and joint design, rheology 
of adhesives, and statistics and 
quality control as applied to ad- 
hesives. 

This volume will be especially 
useful to those working in the 
“fringe areas” of the adhesives 
industry, who are trying to de- 
cide if, where or how adhesive 
bonding might fit into their op- 
erations. Discussed are advan- 
tages, economics and feasibility 
of adhesive bonding compared 
with other methods of attach- 
ments. The chapter on mechan- 
ics of adhesive joints will be of 
great help to the engineer in 
making this decision. However, 
details needed by the engineer 
for design purposes or by the 
chemist for formulation are not 
given. 

A subject about which the book 
is most vitally concerned, the 
laminating resins and adhesives 
themselves, is covered most 
scantily. Other chapters, espe- 
cially those on mechanical test- 
ing of adhesives and adhesive 
bonding equipment, are quite 
good. They include descriptions 
of the latest test methods and 
equipment available to the ad- 
hesives industry. Tensile, impact, 
shear, cleavage and other adhe- 
sive strength data are presented 
for three commercially available 
adhesives. Tests were conducted 
on polyester-glass cloth lami- 
nates, stainless-steel and alumi- 
num substrata. 


BRIEFLY NOTED 


FIRE PROTECTION IN REFINERIES. 
By the Subcommittee on Fire 
Protection Engineering of API 
Committee on Fire Protection. 
American Petroleum Institute, 
1271 Avenue of the Americas, 
New York 20, N. Y. $1. Provides 
most recent information on safe 
handling, storing and processing 
of petroleum products. 


PETROLEUM FACTS AND FIGURES. 
Centennial Edition. 476 pages. 
Committee on Public Affairs, 
American Petroleum Institute, 
1271 Avenue of the Americas, 
New York 20, N. Y. One copy 
free to API members; otherwise, 
$4.50. Gives data, in most cases, 
threugh 1958. 
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Water or corrosive liquids... It’s all the same to (ss) National PVC Pipe! 


USS National Polyvinyl Chloride Pipe does handle acids, 
alkalies, salt solutions and alcohols as safely and efficiently 
as it transports water—that’s one of the reasons why it’s being 
used so widely in the chemical industry today. 


There’s no chemical corrosion with National PVC pipe, no 
building up of internal deposits. And it cleans easily, installs 
quickly, and has a low initial cost. Because National PVC 
pipe is plastic pipe, it does not contaminate sensitive solu- 
tions—liquids remain chemically pure inside National PVC. 


USS National PVC Pipe comes in sizes from % inch to 
14 inches in diameter, and Schedules A, 40, 80 and 120. 
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Two types are available: 
Normal Impact—the highest chemical resistance possible, 
plus high strength and excellent creep resistance. 


High Impact-—excellent chemical resistance and a high de- 
gree of toughness, even at low temperatures. 


For more information on USS National PVC pipe, write to 
National Tube Division, United States Steel Corporation, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. Ask 
for Bulletin No. 24. 


USS and National are registered trademarks 


The world's largest and most experienced manufacturer of tubular products 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Stee! Export Company, New York 
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in, process 
Safety -relief valves 





From the Near East to our own Far West... 
the name Farris on safety-relief valves has 
been a standard synonym for safety since 
1943. The patented design features on all 
Farris full-nozzle valves combine to offer the 
ideal concept of a trouble-free, 100% safe 
safety-relief valve for every application. 


SERIES 2600 

The most popular top-guided, self-aligning, safety-relief 
valve for process piping service. Maximum pressure, 150 
to 2500 psig, RF/RJ. Plain or Lever types. Standard or 
BalanSeal bellows construction. 


SERIES 2740 


A cast-steel relief valve of simplified design for use where 
extreme blow down accuracy is not essential, but where 
durability, compactness are. Pressures to 3500 psig at 
450°F; 2000 psig at 800°F. Sizes 12’ to 2”. 


SERIES 2745 


An extremely rugged, compact, high pressure bar stock 
nozzle valve. Internal parts stainless steel. Adjustable blow 
down; flat seat; self-aligning stem and disc. Pressure to 
10,000 psig. Sizes 42”, %”, 1”. 


SERIES 2950 

A cast iron safety-relief valve including most of the ex- 
clusive Farris features found in the Series 2600. Max. pres- 
sure, 250 psig at 450°F, 400 psig at 150°F. Plain cap, open 
lever or packed lever types. 


Complete information is provided in 
Catalog FE-118, covering both selec- 
tion and sizing of Farris process Safety- 
Relief Valves. Send for your copy today. 





ENGINEERING CORP. 


501 Commercial Avenue, Palisades Park, N.J. 
In Texas: 5405 Clinton Drive, Houston 20 


affiliates: FARRIS FLEXIBLE VALVE CORP. © FARRIS PICKERING GOVERNOR CO., INC. © FARRIS ENGINEERING, LTD., LONDON, ENGLAND 
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Con: Inventory Cheating 
Sir: 

The article on inventory cheat- 
ing in your Nov. 30 issue (pp. 
104-108) was very interesting. 
But I feel you cheated your 
readers a little by billing it on 
the cover as “How to Stop In- 
ventory Cheating.” 

Although the problem was well 
presented, I could not find a 
single direct piece of advice on 
how to solve it. I was hoping to 
find some new ideas in addition 
to the three most commonly 
used: 

e Yearly supervised inven- 
tory by independent firm. 

¢ Don’t keep the same super- 
vision in one department for a 
lifetime. 

elf yields run at the same 
level for a long period of time, 
they should be checked. 

Suppressing information on 
yield variations, good or bad, 
thwarts the investigation of as- 
signable causes which could lead 
to process improvements and 
cost savings. 

OTTO J. DRESCHER 
Monsanto Chemical Co. 
Nitro. W. Va. 


Sir: 

Mr. Drescher’s three ‘most 
commonly used” methods to elim- 
inate inventory cheating are of 
little value. Here’s why: 

e Year-end inventories, even 
when done by independent firms, 
are usually conducted in a fairly 
routine manner, and the persons 
supervising the inventory are 
dependent on information sup- 
plied by operating personnel. 
This is particularly true as re- 
gards in-process materials. Ac- 
tually, if the operating people 
have been carrying a “kitty,” 
they can write it off at year end, 
enabling them to close out the 
year in a blaze of glory. 

¢ Change of supervision may 
even aggravate inventory cheat- 
ing, as per the episode men- 
tioned in my article. 

e General conclusions cannot 
be drawn from the way yields 
vary. In some processes a con- 
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C. H. CHILTON 











siderable variation in yield is 
normal. 

The article was aimed at the 
man who is directly responsible 
for inventory figures and can, 
at his own discretion, report ac- 
curately or erroneously. Top 
management, looking for ways 
to stop inventory cheating, might 
find it highly desirable to pro- 
vide each of his department su- 
pervisors with a copy of this 
article as a gentle reminder of 
the merits of honest inventory 
reporting and the pitfalls of 
skullduggery. 

WINGATE H. RICHARDSON 
New York, N. Y. 


Pro: Challenge of 60's 
Sir: 

The CHALLENGE analysis in 
your Jan. 11 issue (pp. 89-104) 
is superb. All those who partici- 
pated in its preparation are to 
be commended. 

KENNETH M. WATSON 
Lake Zurich, IIl. 


On Buyer-Seller Relations 
Sir: 

I have enjoyed the series of 
articles by Norman Parker con- 
cerning the purchase of process 
equipment. The subject is cer- 
tainly pertinent to the chemical 
engineering profession in this 
age of expansion. 

Regrettably, the whole thesis 
of these articles seemed to be 
destroyed with the insertion of 
the first “Consultant says...” 
quotation (Dec. 14, p. 163). This 
passage implied that good engi- 
neering is not compatible with 
equipment sales because its effect 
will ultimately reduce sales vol- 
ume. 

I certainly agree that good en- 
gineering might reduce the dollar 
value of any particular inquiry, 
but how on earth can anyone be 
that shortsighted? 

The true worth of a vendor is 
his ability to produce a piece of 
equipment that will do the job 












Lawrence 24” Horizontal Cir- 
culating Pump of Nickel Alloy 
Construction 
















Cross Section of Lawrence Horizontal Propeller Pump 


PROPELLER PUMPS 


FOR THE 


CHEMICAL and PROCESS 
INDUSTRIES 


Lawrence Propeller or Axial Flow Pumps are widely used 
to circulate large volumes of liquid or slurry against low heads 
as in evaporators, crystallizers, etc. This type of pump is 
particularly weli adapted for circulating service because of 
its simplicity, high efficiency, and low first cost. The flow can 
be arranged in either direction and the casing turned to any 
position desired to serve as an elbow. The capacity can be 
closely regulated by varying the speed—very important in 
crystallization processes where a uniform velocity must be 
maintained. 

Lawrence Propeller Pumps are made of the 
metals and alloys best suited for their ability 
to resist the corrosive and abrasive action of 
the liquid pumped. 


LAWRENCE 
PUMPS 
INC. 


371 MARKET STREET, LAWRENCE, MASS. 








Write for bulletin 203-7 
for summary of acid and 
chemical pump data 
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A workman at Glidden dresses an 18-inch T. Shriver press with Eaton-Dikeman 
Filter Paper supplied by The Keeler Co., 1033 Bern Road, Wyomissing, Pa. 


Eaton-Dikeman Filter Paper 
helps GLIDDEN paint an 
improved production picture 


When The Glidden Company switched from cloth filters to 
Eaton-Dikeman Filter Paper in their Reading, Pa., Varnish 
plant, they gained two important advantages: 


1. “Kick-out” resulting from contamination was eliminated 


2. Production was increased 50% 


Eaton-Dikeman Filter Paper, grade 938-55, is used on an 
18-inch, 26-frame T. Shriver Press in Alkyd Resin filtering 
at Glidden. Using clean, pure filter paper for each new batch 
eliminated contamination when switching from Alkyd Resin 
filtrates to Urea Formaldehyde, Polyesters and Styrenated items. 
The use of E-D filter paper instead of cloth filters also made 
possible a reduction in filtering time of better than 50%. 


Filtering Alkyd Resins may not be your particular problem, 
but whatever you filter, chances are you can do it better, 
faster and at less expense with one of Eaton-Dikeman’s many 
grades. Why not talk it over with an E-D filtration expert. He 
will be happy to help you find the right paper for your 
particular requirement. In the meantime, send for a FREE 
sample folder of quality E-D papers today. 


THE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively." 
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required with minimum expense 
consistent with quality. If a 
vendor continually fattened up 
his proposals by quoting equip- 
ment larger than that dictated 
by good engineering, I am con- 
fident that few orders would be 
sent his way. The world of equip- 
ment selling is too highly com- 
petitive. 

JOSEPH F. KNOTT 
National Carbon Co. 
Cleveland, Ohio 


Stuffing Box Inversion 
Sir: 

In your Dec. 28 issue (p. 133) 
you published a letter from 
the British Hydromechanics Re- 
search Assn. describing a new 
stuffing box design. 

The inverted stuffing box de- 
scribed therein is the subject of 
patent applications in the United 
States and other countries by 
Imperial Chemical Industries 
Ltd. If any of your readers are 
interested in making use of this 
device, we would be happy to dis- 
cuss the situation with them. 

A. L. CARRAD 
Imperical Chemical Industries 
New York, N. Y. 


Sir: 

I think the design of the in- 
verted stuffing box shown in your 
Dec. 28 issue still leaves some- 
thing to be desired. Almost any 
stuffing box design does, for that 
matter. 

By changing the sealing sur- 
face from the shaft to the casing, 
it is possible to do a better job of 
heat removal. But at the same 
time the increased rubbing speed 
somewhat offsets this advantage. 
Because there is no provision for 
lubrication—except what is built 
into the packing—life will be 
limited, and the point of highest 
friction is still at the outer end 
of the packing. This is where 
trouble originates in most pack- 
ing applications, anyway. 

It is obvious that the inverted 
arrangement can be used only on 
equipment specifically designed 
for it and, therefore, cannot be 
applied to an existing conven- 
tional stuffing box. 

In some cases, particularly 
with water or some clean fluid 
having lubricating properties, 
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the proposed design would prob- 
ably give improved performance 
over conventional packing ar- 
rangements. But I wonder how 
it would perform with solvents 
or fluids containing abrasives, 
especially at high pressures. 

WALTER COOPEY 
Engineering Consultant 
Charleston, W. Va. 


End of “Interminable” Job 
Sir: 

I wish to express my apprecia- 
tion to your staff—especially to 
Ray Fremed—for the fine job 
you have done over the past three 
years with my articles on physi- 
cal property estimation methods. 

Though I am very relieved to 
have finished what at times 
seemed an interminable job, I 
have enjoyed our association and 
am sure I will reflect upon it 
with pleasure. I especially ap- 
preciated your acceptance of my 
handwritten manuscripts, as the 
job would otherwise have been 
considerably more difficult for 
me. 

W. R. GAMBILL 
Oak Ridge National Laboratory 
Oak Ridge, Tenn. 
P Reprints of the entire award- 
winning Gambill series are now 
available, See p. 205.—ED. 


Pro: Former Connection 
Sir: 

The article, “Line Sizing Chart 
for Gases,” in your Oct. 19 issue 
(pp. 193-194), should have been 
by-lined: R. B. Ritter, Senior 
Engineer, C. F. Braun & Co., 
Alhambra, Calif. 

Mr. Ritter developed this cor- 
relation while he was. with 
Braun, prior to his joining 
Chemet Engineers, Inc. 

L. I. BLENNERHASSETT 
C. F. Braun & Co. 
Alhambra, Calif. 





Your comments and opin- 
ions are important. Send 
them to Editor, Chemical En- 
gineering, 330 West 42nd St., 
New York 36, N. Y. They’ll be 
welcomed. 
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CORROSION | - Inside and Out - causes 
heating equipment failures! 


BUT NOT WHEN YOU USE G R i D 


> UNIT HEATERS 


Cast iron construction » s.ast Heaters 


» RADIATORS 


CORROSION externally 
caused by acid fumes 
cannot destroy GRID’s 


CORROSION internally, caused by elec- 
trolytic action is eliminated because all 
metals in GRID Cast Iron Transfer Surface 
in contact with steam are similar. . . 
not 2 or 3 different metals that promote 
CORROSION that causes leaks and 
breakdowns . . . do away with high 
maintenance costs, repair work, and 
leaky heating equipment. 


cast iron finned heating 
surface. Widely spaced 
fins cast integral with 
the steam chamber will 
not corrode externally. 


Send for Catalog 956 . . . The complete story on 


Grid Unit Heaters, Blast Heaters and Radiators 


Designed for operation on steam pressure 
up to 250 PSI 450° temperature 


INSTALL UNIT HEATERS BLAST HEATERS RADIATORS 
CAST IRON : : 








Various combinations with 
Available in Horizonte! and Wide range of sizes furnish- or without Grill covers. For 
Down Blow models. All cast ed with or without pressure use in confined areas where 
iron built for steam pres- blowers. Compact cast iron motorized units are not de- 
sures up to 250 PSI 450 design requires less space. sirable. For low or high 
Degrees. pressures to 250 PSI. 


D. J. MURRAY MANUFACTURING CO. 


Manufacturers Since 1883 OFFICES IN PRINCIPAL CITIES 
WAUSAU, WISCONSIN 
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PROCESS 
EQUIPMENT 
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A VACUUM ROTARY DRYER — 
Designed for efficient removal of mois- 
ture at low temperatures. 


A FILTER — All stainless steel. 
Vallez rotating leaf pressure filter. De- 
signed for precoat if required. 





Write for more detailed 
information 








A EVAPORATOR — All stainless 
steel quadruple effect. 





A DRUM DRYERS — Available 
with a variety of feed arrangements. 


Goslin-Birmingham process equip- 
ment is custom designed to meet 
your specific requirements. The 
high standards of G-B design and 
workmanship assure you of maxi- 
mum operating efficiency. 





ae GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 


P.O. BOX 631 - 


BIRMINGHAM, ALABAMA 


FILTERS + EVAPORATORS + PROCESS EQUIPMENT +-CONTRACT MANUFACTURING 
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Chemicals 


Adipie Acid...... A working sample 
and a copy of the current Adipic 
Acid shipping specifications will be 
furnished on request. High purity 
and lightest color. 

155 *Nat’l Aniline Div., Allied Chem. 


Alcohol-Freon Solvent Formulation 
ie ceed Anhydrous alcohol-freon 
blend — to clean printed 
circuit boards. Claimed nonflam- 
mable & nonexplosive. 
91-92c *U. S. Industrial Chem. Co. 


Anhydrous Ethyl Alcohol...... is now 
available in specially denatured 
formulas and Jaysol proprietary 
solvents. More information on re- 
quest. 

161 *Enjay Company, Inc. 


Butyl Acetate..... Specifications, prop- 
erties, shipping data & applications 
for normal butyl acetate are given 
in a new data sheet which has just 
been released. 
91-92¢ *U.S. Industrial Chem. Co. 


Chemical...... Diamino Chloro Tria- 
zine (Dact) is a product that offers 
two types of reactive groups in a 
single molecule. Additional infor- 
mation is available. 
16-17d *American Cyanamid Co. 


Emulsion Stabilizers...... Illustrated 
Bulletin No. 119 will acquaint you 
with Marasperse dispersants as 
emulsion stabilizers & help you 
utilize them in that capacity. 
200A Marathon Corp. 


Erbium...... New data sheet refers to 
many properties of this rare earth 
metal: melting & boiling points, 
crystal structure, atomic radium, 
magnetic movement. 
200B Nuclear Corp. of America 


Filteraids...... Dicalite can custom-en- 
gineer a filteraid made to precisely 
match your individual purity prob- 
lem. Complete information is avail- 
able on request. 

6-7 *Great Lakes Carbon Corp. 


* From advertisement, this issue 
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receives 

—— refining to eliminate emul- 
sion problems. Contains additive to 

minimize foaming. - ‘/o in- 

formation on reques 

98 *Standard Oil ‘Go. (Indiana) 


Industrial Oil...... Stanoil 


Ketones...... 48 p. booklet describes 
ketones as solvents and chemical 
intermediates. Has up-dated data 
on 15 ketones and kidetones avail- 
able in commercial quantities. 
201A Union Carbide Chemicals 


Paper Insulation...... In a_ process 
known as cyanoethylation, acrylon- 
trile is added to the pulp to modify 
its chemical structure & greatly 
strengthen heat-resistance, etc. 
16-17a  *American Cyanamid Co. 


Platinum Gauze Catalyst..... Research 
& experience in the development of 
platinum gauze catalysts for the 
chemical industry is available. Lit- 
erature offered. 
28-29b *Engelhard Industries 


Polyethylene Film  Clarity...... New 
technique improves optical proper- 
ties of blown polyethylene tubing. 
Annealing chamber increases light 
transmittance, reduces haze. 
91-92a *U.S. Industrial Chem. Co. 


Polyurethane Foams..... Rigid, fire-re- 
sistant polyurethane foams can 
now be prepared from new alkyd 
resin system which used trichloro- 
fluoromethane as foaming agent. 
91-92b *U. S. Industrial Chem. Co. 


Purifying Finish...... Cyana_ Purify- 
ing Finish reduces odor-forming 
bacterial activity on the fabric. Ef- 
fective on fabrics up to fifty laun- 
derings. Information. 
16-17¢ *American Cyanamid Co. 


Shrinkage Control...... Cyana Shrink- 
age Control enable textiles to resist 
shrinking, stretching, sagging, spot- 
ting, staining and wrinkling. In- 
formation on request. 
16-17b *American Cyanamid Co. 


Sodium Hydride...... Methods of an- 
alysis of sodium hydride for con- 
tained sodium hydride & residual 
sodium, covered in technical data 
sheet now available. 
91-92j *U.S. Industrial Chem. Co. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 


Cuemicat _Encinrerinc—February 22, 1960 





% 
Save hf) or more 






When you install PENBERTHY IEICERTAG 


r~ | 
jf Installing ordinary gage 
Pp 




























ets can be needlessly ex- 
ensive and time consum- 
/ ing where inaccuracies 
/ occur in vessel tappings or 
/ gage assemblies. This is all 
~ eliminated when you mount 
Penberthy Gage Sets. The 
exclusive “Floating Shank” 
of Penberthy gage valves 
compensates for up to 3%” 
center-to-center variation — 
saves time — and protects 
against mounting stresses. 


REALIZE FURTHER SAVINGS IN 
LOW-COST MAINTENANCE 


The unique design of 
Penberthy gages minimizes 
maintenance. The cover com- 
pletely encloses sides and ends 
of glass and gasket to prevent 
blowouts. Full accessible 
“Raised Face” assures per- 
fect alignment of frame 
with glass and gasket — 
facilitates cleaning, repair 
and maintenance without 
removing assembly from 
vessel. 






Select the Right Gages for 
Your Requirements 

REFLEX TYPE — 3 pressure groups to 3000 

psig. Lengths to 12 ft. 


10,000 psig. Lengths to 12 ft 


Write for Catalog 36. Illustrates 
complete line in detail including 
technical data, selection chart, spe- 
chamber, Welding pad, Large chamber and 1 cifications and properties, installa- 


SPECIAL SERVICE TYPES — High pressure, 


I 
i 
I 
I 
TRANSPARENT TYPE — 4 pressure groups to 
| 
Frost-proof, Heating tube and Heating ] 


Inclined gages, Explosion-proof illuminator. tion-maintenance instructions. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN ILLINOIS 
GE 
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PRODUCTS 
Whatever your application might 
be, Spraying Systems Co. offers 
spray nozzles to meet your need 
exactly. Over 12,000 standard 
nozzle types and capacities . . . to 
obtain whatever spray character- 
istics and capacities you desire 
in spraying, relative to any 
combination of liquid physical 
and chemical qualities. 


TECHNICAL INFORMATION 


Complete information on spray 
nozzle types, capacities and 
performance characteristics are 
available in reference catalog 
form. Data Sheets on hundreds 
of basic applications are also yours 
for the asking. You will find 
Spraying Systems a reliable ref- 
erence source for any information 
concerning spray nozzles and 
their application. 


3275 RANDOLPH 


SPRAYING SYSTEMS Co. 


SPRAY NOZZLES 


products and services 


to improve your production 


SPRAYING SYSTEMS CO. 


BELLWOOD, ILLINOIS 







‘ 














RESEARCH 

As a part of its own plant 
operation, Spraying Sys- 
tems Co. maintains its own 
research facilities, for the 
continuing study of new 
spray nozzle designs, mate- 
rials and applications. The 
many advantages of research 
are an inherent quality of i 
every Spraying Systems 
spray nozzle you buy. 
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LITERATURE .. . 


Solvents...... 4 p. bulletin describes 
properties and uses of company’s 
Solvofen HM, a dyeing assistant & 
solvent finding application in tex- 
tile, paper, printing fields. 
202A General Aniline & Film 


Surfactants...... 15 p. special report 
No. 3 is one of a series on com- 
pany’s surfactants as fuel additives. 
Covers group of aliphatics good for 
reducing stalling of autos. 
202B Armour Industrial Chem. 


Synthetic Calcium Silicates...... Micro- 
Cel absorbs up to 6 times its weight 
in water ... remains a free-flowing 
powder after absorbing triple its 
weight in liquid. Data & Samples. 
35 *Johns-Manville 


Tetrapotassium Pyrophosphate...... 
Data sheet covers product’s contri- 
bution to the detergent industry. 
Includes chemical analysis and 
physical constants tables. 
202C Monsanto Chemical Co. 


Titanium Clad Vessels...... New bond- 
ing & welding methods helped con- 
struct vessels for processing highly 
corrosive chemicals at elevated 
pressures & temperatures. 
91-92b *U. S. Industrial Chem. Co. 


Tungsten...... 44 p. bibliography in- 
cludes references in U. S. & for- 
eign publications from 1953 to 1958. 
Aimed at research & development 
men, it contains a subject index. 
202D Sylvania Electric Products 


Construction Materials 


Alloy...... Full discussions of the phy- 
sical & metallurgical properties of 
Ni-o-nel and of its resistance to 
numerous corrosives is contained in 
Tech. Bul. T-37. 

183 *The International Nickel Co. 


Aluminum Conduit...... is easy to cut, 
bend & thread, corrosion resistant, 
non-sparking, color coded, nonmag- 


netic. Facts. 
*Aluminum Co., Rome Cable Div. 
26-27 
Aluminum Bus Conductor...... handles 


easily and easy to bend and form 
to your needs. Up-to-date facts and 
figures on lightweight Aluminum 
Bus Conductor. Handbook. 

103 *Aluminum Co. of America 


Coating...... New Epon resin-Bitumen 
C coating is ideal for a wide range 
of anti-corrosion and water proof- 
ing applications. Complete infor- 
mation available. 

Cover *Shell Chemical Co. 


Coating, Zinc...... is applied in one 
coat, completely self-curing. Com- 
pletely nonflammable, nontoxic. 
Resists temperatures up to 600 F. 
Complete information. 

167 *Amercoat Corp. 


Coatings...... Resistant to most acids, 
alkalis, chemicals, hydraulic fluids, 
machine coolants, jet fuels, oils, 
gasoline, aliphatic and aromatic 
solvents. Facts. 
71 *Rust-Oleum Corp. 


Floor, Corrosion-Proof...... Corocrete 
monolithic floors offer maximum 
resistance to acids & alkalis. Infor- 
mation on materials & installation 
services offered. 

*The Ceilcote Co., Inc. 
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Gas Purification—Today’s processes ($1).........4.-- 140 


High Temperature Technology—Materials, processes (50¢) 91 
lon Exchange—A chronicle of remarkable advances (75¢) 55 
Liquid-Gas Contacting—A practical operation study (75¢) 82 
Liquid Proportioning—Equipment, methods, uses (50¢).. 76 














Fermentation—Its chemical technology (50¢).......... 74 Process Control— Up-to-date instrumentation report ($1).. 95 
Manufactured Gas—To supplement natural gas (50¢)... 115 Size Reduction—Major pieces of equipment (50¢)...... 25 
Moving Bed Processes—Application plus theory (75¢)... 64 Solids Concentration—Survey of techniques (50¢)...... 67 
Odor Control—How to be a good neighbor (50¢)...... 98 Solids-Gas Contacting—lIntegrated background (50¢).... 63 
Process Energy—Make or buy? (50¢)............000% 142 = Solids-Liquid Separation—Basic know-how ($1)......... 62 
New and Popular Series . . . 
Estimating Engineering Properties. By Chemical Equilibrium (50¢)... 49 Unit Operations Refresher 
Wallace R. Gambill. Homogenous Kinetics (50¢)... 57 Fluid Flow (SO@). 5... cece. 144 
Thermal Conductivity (50¢).. 94 Catalytic Kinetics (50¢)...... 61 Sedimentation Theory (50¢). .. 148 
Heat Capacities (75¢)...... 109 Interpreting Kinetics (50¢)... 66 . 
Ldtent Heat (79¢@).. 6. oes 117 Simple Reactor Design (50¢).. 72 Flow Through Pocking ond Beds. By 
; . Max Leva. 
Surface Tension (75¢)...... 126 Complex Reactor Design (50¢). 75 Pocked Towers (S00 103 
Winedaity: ChOG) &. vita aes 138 Catalytic Reactor Design (50¢). 81 Cisne Kaawie Beds (50¢) 107 
Critical Properties (75¢)..... 149 Reactor Design Problems (50¢) 87 Fluidized S rt (50¢) 108 
Other Physical Properties (50¢) 151 Physical Equilibrium | (50¢)... 90 ee y wobysge 
Physical Equilibrium || (50¢).. 97 Your Design Reference File. By Ralph 
CE Refresher Fluid Flow Equations (50¢)... 101 Cushing. 
Thermodynamic Principals (50¢) 42 Fundamental Math (75¢)....113 Parte eV (Tae Se Soe. 100 
Compression & Expansion (50¢) 45 Mass Transfer Operations ($1).130 Parts VEIN (7S6)..0 oo. cs 110 
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How many of Your Scales are 
SQUARE Pegs in ROUND Holes? 





Accuracy alone is not enough 
~-- Scales must fit the job 





Scales that were right for their jobs in your plant yesterday 
may be “misfits” today. This can easily happen as a result of changes 
in plant layout, materials handling, inventory controls, or in value 


or quantity of materials weighed. 


And misfit scales can bottleneck production, infect your weight 
records with costly errors, slow down materials handling, undermine 
inventory controls—product quality—customer goodwill! 

Be sure your scales are not just 100% accurate, but 100% 
adequate, too. We will gladly arrange for an adequacy test to cover 
any or all of your scales. A few minutes at each weighing station will 
give you the facts on scale capacity and location, dial visibility, 
platform size and height and other factors that determine scale 
adequacy. Address: TOLEDO SCALE, Division of Toledo Scale 


Corporation, Toledo 12, Ohio. 





1/3 actual size 








NEW TOLEDO PRINTWEIGH 400” 


Prints complete weight records on tickets or 
sheets, also on strips. Full-figure printing, 
even when unit weights are used. Positive 
weight identification, with selective number- 
ing, weight symbols, or consecutive number- 
ing. Time and date printing available. Transmits 
weight data for recording by remotely located 
office machines, if desired. Ask for Bulletin 2017. 


TOLEDO 


Headquarters for Weighing Systems 
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LITERATURE . . . 


Insulation......A selection of over 
thirty different specialized insula- 
tion products for service from sub- 
zero to 1900 F. The new 1960 cata- 


log is offered. 
152 *Baldwin-Ehret-Hill 


Insulation...... Themobestos _ booklet 
IN-169A gives information on pre- 
fabricating & installation practices 
. . . Specification data ... heat 
transmission tables, etc. 

18-19 *Johns-Manville 


Rolling Steel Door...... 16-page main- 
tenance and parts manual includes 
section on typical door construction, 
adjustments and maintenance pro- 


cedures. 
206A The R. C. Mahon Co. 
Tank Linings...... Teflon sheet tank 


linings give ostive protection 
against the harshest corrosives. Of- 
fer positive chemical protection. 
Details on request. 

209 *The Garlock Packing Co. 


Wire Cloth & Screens...... precisely 
engineered and precision woven to 
achieve the most critical predeter- 
mined results. Condensed Screen 
Reference Catalog offered. 

212 *Ludlow-Saylor Wire Cloth Co. 


Electrical & Mechanical 


Automatic Process Control..... AIRtrol 
is available on all Vari-Speed Moto- 
drives, 4 hp. through 40 hp. Com- 
plete information on Reeves Airtrol 
is available. 

157 *Reliance Electric & Engr. Co. 


Ceramic Magnet Pulleys...... Series 
410 and Series 710 are available in 
standard widths & diameters from 
12 to 48”. Full details & price quo- 
tation in Bul. 1021C. 

177 *Stearns Magnetic Products 


Drives...... Air magnetic tube ex- 
pander drives and also electric con- 
trol tube expanders and related ac- 
cessories are covered in descriptive 


literature. 
216 *Elliott Co. 


Electrical Equipment...... The new RL 
series Reelites in weather-proof or 
explosion-proof designs. Multiple 
o— units available. Bulletin 


as *Appleton Electric Co. 


Electrical Equipment...... Condulet is 
the one complete line for corrosive 
locations. Bul. 2699 contains full in- 
formation on Condulets for corro- 


sive locations. 
52 *Crouse-Hinds Co. 


Enclosures...... Spin Top enclosures 
are available in three ways; com- 
plete device, enclosure only, or com- 
ponents only. Details in Bulletin 


9990. 
49 *Square D Company 


Expansion Joints...... Three types of 
expansion joints are available; 
Corruflex Packless, Ram-Pak, an 
Slip Type. Comprehensive catalogs 
are offered. 

— Consolidated, ADSCO Div. 


Motor Starters...... Solenoid starters 
with reliable & permanently ac- 
curate overload relays protect 
against motor burnouts, regardless 
of time or atmospheric conditions. 
143 *Allen-Bradley 


* From advertisement, this issue 
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LITERATURE .. . 


Motors...... Highly-eftective sealing 
prevents entrance of moisture, dust, 
dirt, etc. Newest data on modern 
enclosed motors including explo- 
sion-proof in Bul. 00-2. 

99 *Elliott Co. 


Motors, Open-Type...... Super-Seal 
motors feature Poxeal and Silco- 
Flex insulations. Complete infor- 
mation on Super-Seal motors is 
now available on request. 

89 *Allis-Chalmers 


Screw Conveyor Drive...... features: a 
complete drive, seal housings, re- 
movable drive shaft, yo end, 
and all-steel motor mount. tailed 
information in Bul. 7106. 

87 *The Falk Corp. 


Seal Rings...... have been used suc- 
cessfully for all the following: 
gases, fluids, acids, etc. Booklets; 
B111A “Characteristics of Kenna- 
metal” & B444A “Kentanium.” 

228 *Kennametal Inc. 


Synchronous Motors...... Leaflet de- 
scribes bracket-bearing motors 
rated at 60 hp and up at speeds 
from 500-1800 rpm. uitable for 
standard voltage connection. 
207A Electric Machinery Mfg. Co. 


Thermocouple Components...... Quik- 
Connect, for accurate, swift, and 
foolproof connection of thermo- 
couples to extension wire. Complete 
details. 

102 *Minneapolis-Honeywell 


Turbine, Gas...... The new 1100 hp gas 
turbine is extremely lightweight 
and occupies only about 51 cubic ft. 
It will operate on a variety of fuels. 


Details. 
12 *Solar Aircraft Co. 


Handling & Packaging 


Conveyor, Pneumatic...... Bul. I-28 
tells how to select, operate & main- 
tain systems for ge | dry, 
bulk materials. Positive, negative & 
combination systems described. 
174b 0S *Sprout-Waldron & Co., Inc. 


Cut-Off Gates...... designed for posi- 
tive control of material discharge 
from chutes, bins, hoppers. Avail- 
able in manual, air or motor oper- 
ated models to fit square chutes. 
110a *Dracco Div. of Fuller Co. 


Diverter Valves & Gates...... Preci- 
sion-build for selection of flow path 
in conveying lines or gravity dis- 
charge chutes. In manual, air or 
motor operated models. Details. 
110c *Dracco Div. of Fuller Co. 


Drums, Stainless Steel...... for safe, 
contamination-free handling of 
acids, essential oils, solvents, per- 
fumes, viscous materials, etc. Full 
specifications available. 

13 *Pressed Steel Tank Co. 


Feeders...... are suspended from the 
feed bin which eliminates costly 
feeder support structure, provides 
accessibility to equip. & requires 
low head room. Bul. 33-E-11. 

194 *Hardinge Co. 


Pneumatic Handling System...... Com- 
plete information about positive 
and negative pressure systems for 
industry can be found in Bulletins 
118 and 208. 
L220 *Sprout-Waldron 


* From advertisement, this issue 
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Removable-Header 


WATER COILS 
e Complete Drainability 
¢Easily Cleaned 

e High Heat Transfer 


Completely drainable and easily cleaned, Aerofin Type 
“R” coils are specially designed for installations where 
frequent mechanical cleaning of the inside of the tubes is 
required. 

The use of 54” O.D. tubes permits the coil to drain 
completely through the water and drain connections and, 
in installations where sediment is a problem, the coil can 
be pitched in either direction. The simple removal of a 
single gasketed plate at each end of the coil exposes every 
tube, and makes thorough cleaning possible from either end, 


The finned tubes are staggered in the direction of air 
flow, resulting in maximum heat transfer. Casings are 
standardized for easy installation. 


Write for Bulletin No. R-50 


AERO FIN Correoration 








101 Greenway Ave., Syracuse 3, N.Y. 
Aerofin is sold only by manufacturers of fan system apparatus., List on request. 
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uipment , 


FOR THE CHEMICAL PROCESS INDUSTRY 


DENVER AGITATORS 


DENVER DIAPHRAGM 
PUMPS 








: AND MIXERS Stroke can be adjusted 
. —_ Agitator types available: while pump is operating. 
7 Turk ne-type propeller (to Long wearing nylon-rein- 
120° in tanks to 50’ dia.), forced rubber diaphragm. 
slow speed, high speed, air Sizes 1” to 10” simplex 
lift, vertical turbine mixers, and duplex, capacity to 
mixer-settier units 1000 g.p.m. 
Write for Bulletin Write for Bulletin 
No. A2-B2 No. P8-B12 
i pilot scale agitators Lab and pilot scale 
in LG3-B10 diaphragm pumps 
in LG3-B10 
DENVER VERTICAL 
DENVER ATTRITION es > CENTRIFUGAL PUMPS 
SCRUBBERS “i eoeel-< For handling frothy liquids 
High power input to effi- -' a i or coarse, sandy slurries, 
ciently remove sand coat al constant or intermittent 
ings, mix dense slurries flow. No packing gland or 
Rubber lined or acid-proof sealing water. Standard or 


tanks. Sizes to 56’’x 56”. 
Write for Bulletin 
No. A-8505 
Lab and pilot scale scrubbers 
in LG3-B10 


stainless steel construction. 
Capacity to 450 g.p.m. 
Write for Bulletin 
No. P10-B. 
Lab and pilot scale vertical 
centrifugal pumps 
in \G3-B1 








DENVER BALL AND 
ROD MILLS 
Offer operation and con- 
vertibility Wet or dry 
grinding systems. All steel 
construction. Ceramic or 
rubber linings available 

Sizes to 10’x 20’. 


DENVER SRL (RUBBER 
LINED) PUMPS 
High efficiency, low horse- 
power. Parts last longer, 
cost less. Rubber lined. 
PUMPS AND PARTS IN 
STOCK. Sizes to 5000 g.p.m. 
Write for Bulletin 








bumper bearings. Manga- 
nese steel jaw and cheek 
plates. Sizes from 21/4’'x 
32" to 36"’x 48”. 
Write for Bulletin 

No. C12-B12 
Lab and pilot scale crushers 

in LG3-B10 


Write for Bulletin No. P9-B10 
No. 62-820 Lab & pilot scale SR 
Lab and pilot scale mills “2 per BI L pumps 
in LG3-B10 wi et 
DENVER JAW [7 sna DENVER SAMPLERS 
CRUSHERS : } Continuous mechanical and 
Cast steel frame, anti-fric 7 automatic types for dry, 
tion side bearings and fa» solution or slurry sampling 


ea nel Complete sampling plants 
and sample processing 
7 equipment. SAMPLERS IN 
STOCK. 
Write for Bulletin 

io. $1-B4 
Lab and pilot scaie samplers 

in LG3-B10 





DENVER REAGENT 





FEEDERS 
Both wet and dry feeders 
available. Let us know your 
requirements. Many stand- 
ard units in stock 
Write for Bulletin 
o. F6-BS 
Lab and pilot scale feeders 
in LG3-B10 


DENVER SCREENS 


For efficient wet or dry 
screening. “True-Circle” ec- 
centric action. Sizes to 6’x 
14’ in stock. Also Tromme!l 
Screens in sizes from 30’’x 





60°'x 120”. 
Write for Bulletin 
No. $3-B15 
Lab and pilot scale screens 
in LG3-B10 





DENVER ‘’SUB-A”’ 
FLOTATION 
Universal tank with three 
types of mechanisms: (a) 
“Cell-to-Cell’; (b) “Free 
Flow”; (c) Type “M”. Sizes 
from 16''x 16” to 72’'x 72”. 
Write for Bulletin 
No. F10-B86 
Lab and pilot scale flotation 
in LG3-B10 





DENVER SPIRAL 
RAKE THICKENERS 
Move settled materials to 
center in one revolution 
Simple, efficient, heavy-duty 
gear mechanism for thick 
eners to 150’ dia. Acid 
proof construction available 
Write for Bulletin 
No. 1T5-B6 
Lab & pilot scale thickeners 
in LG3-B10 











o? 
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k 


v 


ee 
EQUIPMENT COMPANY 


Box 5268, Denver 17, Colorado 
Phone CHerry 4-4466 
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mw AD/ OZ 


-. SEE OUR CATALOG ON PAGES 
“A 997-1004 IN CEC. 


DENVER TESTING FACILITIES 
You will have probl in crushing, grinding, 
settling and possibly concentration and filter- 
ing. These are ovr specialties so please let 
us help you in our Test Department. Deco 
flowsheets are reliable and proven. 








LITERATURE .. . 


Polyethylene-Lined Steel Pails...... A 
seamless, blown-in-one-piece poly- 
ethylene liner for a steel pail solves 
problem of safe & economical pack- 
aging of corrosive liquids. 
91-92c *U.S. Industrial Chem Co 


Rotary Feeders...... available with or 
without drive in rotor diameters 
from 5 to 28% inches, capacities to 
10 cu. ft. per rev. Detailed informa- 


tion. 
110b *“Dracco Div. of Fuller Co 
Serew Elevator...... The Rotor Lift is 


quick opening, easy to clean, & fast 
closing. Eight basic types, four 
diameters. Engineering Catalog of- 
fered. 

171 *Southwestern Supply & Machine 


oe Standard stainless __ steel 
tanks are made in a wide range of 
sizes from 500 gallons through 15,- 
000 gallons. Data Sheet Bul. No. 
1159 “SC” series offered. 


169 *Doyle & Roth Mfg. Co. 
Vibrating Conveyors...... feature an 
exclusive dual-shaft vibrating 


mechanism with splash oil lubricat- 
ing system. Illustrated bulletin No. 
5602 is offered. 

218 *Lecco Machinery & Engr. Co. 


Vibratory Feeder....... Provides accu- 
rate, controlled feed of bulk mate- 
rials automatically. Variable feed 
rate from ounces to tons. Vibratory 
Fact File is offered. 
208A Eriez Mfg. Co. 


Heating & Cooling 


Blast Heaters...... Wide range of sizes 
furnished with or without pressure 
blowers. Compact cast iron design 
requires less space. Complete story 
in Catalog 956. 
19 *D. J. Murray Mfg. Co. 


Colls...... Type “R” coils are specially 
designed for installations where 
frequent mechanical cleaning of 
the inside of the tubes is required. 
Bulletin R-50. A 
207 *Aerofin Corporation 


Dryer...... Bulletin D959 describes the 
DehydrO-Mat. Pictures typical in- 
stallations and includes a schematic 
drawing of the DehydrO-Mat show- 
ing its component parts. 
208B Edw. Renneburg & Sons Co. 


Gradiation Heating...... offers zone 
control, uniformity of heating, etc. 
Bulletin “Gradiation Heating for 
Petroleum and Chemical Process- 
ing” is available. ‘ 
118 *Selas Corp. of America 


Heat Exchangers...... A new four-color 
bulletin describes and _ illustrates 
the complete line of heat exchang- 
ers that fulfill nearly all normal re- 
quirements. Bul. 820. 

R231 *Manning & Lewis Engr. Co. 


Heat Exchangers, Liquid/Gas...... for 
any application, alloy or size. Ov- 
erating pressure: 1500 p.s.i. Addi- 
tional information available on re- 


quest. 
90 *The Marlo Coil Co. 
Heat Transfer Equipment...... for a 


wide varietv of vrocess avplica- 
tions. Feature reduced refrigera- 
tion costs, close temperature av- 
proaches, trouble-free operation etc. 
24-25 The Trane Co. 


* From advertisement, this issue 
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Reactor Pot 


Pipe Coupling 
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TANK LININGS 


a 


Fluoride Tank 


Trailer Tank 





OFFER POSITIVE 
CHEMICAL PROTECTION 


Now commercially available, Tank 
Linings of Teflon offer the ideal solu- 
tion to your equipment lining prob- 
lems. The toughest material yet pro- 
duced, Teflon gives positive protection 
against the harshest corrosives. 


Hydrochloric, hydrofluoric, and _ nitric 
acids, plus the stronger alkalies, oxi- 
dants, and solvents cannot harm 
Teflon Linings. They’re easy to clean, 
non-brittle, non-contaminating, non- 
flammable, and can be used in 
extreme temperatures. 


Anti-stick service. For applications 
where extremely low coefficient of 
friction is indicated, Teflon Linings 
can be cemented with excellent bond 
strength. Typical uses range all the 
way from frictionless liners for ducts, 
hoppers and tanks to the facing of air- 
craft skis; from easy to clean, bacteria- 
free, non-contaminating work surfaces 
in food and pharmaceutical plants to 
frictionless facings for valves and 
machine parts; from guide-rails on 
industry’s countless packaging ma- 
chines and conveyors, to paper dryer 
rolls; on candy molds. 


Applied widely by carefully selected 
and authorized applicators. The expe- 
rience and “know-how” of these tank 
lining experts guarantee satisfactory 
Teflon Lining installation, prevent 
expensive failure due to improper 
application. Approved applicators in- 
clude: 


The Barber-Webb Company, Inc., 
Los Angeles, Calif. 
Belke Mfg. Co., Inc., 
Chicago, Illinois 
Buckley Iron Works, 
Dorchester, Mass. 
Electro-Chemical Engr. & Mfg. Co., 
Emmaus, Pa. 
Linco, Inc., 
Houston, ‘l'exas 
Mercer Rubber Corp., 
Little Ferry, N. J. 
Metalweld, Inc., 
Philadelphia, Pa. 





You can also obtain details on Teflon 
Linings by writing to Special Products 
Dept., The Garlock Packing Com- 
pany, Camden 1, New Jersey. 


*DuPont Trademark for TFE Fluorocarbon Resin 
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DESIGNED & BUILT 
TO YOUR SPECIFIC 
REQUIREMENTS 


to serve you better 


Rie RTE EER AO Hs 





STRAINER ELEMENTS — Design 
based on precise study of flow 
rate and pressure drop, selec- 
tion of proper metallic fabric 
from our broad stock range, and 
research on proper sizing and 
supports. 


HOUSINGS — Designed for dirt 
load, accessibility of strainer 
elements for cleaning, piping, 
corrosion resistance, etc. 

Coordination of all these con- 
siderations is essential to super- 
ior strainer performance — and 
Multi-Metal assures it. Write for 
Catalog. 





MULTI-METAL 

INC. 

1353 GARRISON AVENUE 
NEW YORK 59, N. Y 











LITERATURE .. . 


Packaged Boilers...... Two new cata- 
logs give specitications, ratings and 
dimensions of packaged boilers. 
Both feature sketches of recom- 
mended boiler room layout. 
210A Cleaver-Brooks Co. 


Panelcoil....... now available in 26” 
and 29” width in all standard 
lengths up to 143”. Dean Data 
Sheet 15-60 series and Price Bulle- 
tin 259 are offered. 

BL221 *Dean Products, Inc. 


Plate Heat Exchangers...... clean in- 
place or open quickly and easily 
Ior thorough scrubbing. Unusually 
stable temperature control is easily 
obtained. information. 
8-9a *The De Laval Separator Co. 


Radiators...... for use 
areas where motorized units are 
not desirable. For low or high pres- 
sures to 250 PSI. Additional infor- 
mation in Catalog 956. 
199¢ *D. J. Murray Mfg. Co. 


Rotary Dryer...... withstands hot wet 
HCL. Complete facts on how du 
Verre construction can help solve 
your corrosion prodlems is con- 
tained in Bul. No. 100. 

R220 *du Verre, Inc. 


Temperature & Pressure Regulators 
éoanad Complete engineering infor- 
mation and prices available in bul- 
letin. Regulator suitable for pres- 
sures to 250 psi, temp. to 500F. 
210B OPW-Jordan Corp. 


Unit Heaters...... are available in 
Horizontal & Down Blow models. 
All cast iron built for steam pres- 
sures up to 250 PSI 450 Degrees. 


Catalog 956. 
199a *D. J. Murray Mfg. Co. 


Instruments & Controls 


Data Processing System...... The new 
IBM 1620 is a desk-size engineer- 
ing computer. Solves problems like; 
reactor design, mass spectrometry, 
kinetics, etc. 

63 *International Business Machines 


Data Processing Unit...... Kybernetes 
Series 2000 data processing is an all 
electronic system for logging, com- 
puting and alarm scanning. Fea- 
tures discussed in Bul. MSP-161. 

30 *Hagan Chemical & Controls, Inc. 


Electronic Computing System...... The 
new, fully-transistorized RPC-4000 
Electronic Computing System of- 
fers a wide range of ap — 
Detailed specifications rs) 

20-21 *Royal. McBee 


Flow Indicators...... Bulletin M-1 de- 
scribes instruments for measuring, 
indicating, recording and con- 
trolling rate of flow of all types of 
fluids. Further information given. 
210C Schutte & Koerting Co. 


GAGs. 0k Catalog 36 illustrates com- 
in detail including 
data, selection chart, 
specifications and properties instal- 

lation-maintenance instructions. 
*Penberthy Mfg. Co. 


Gauges...... Over 50,000 standard in- 
dicating dial pressure ranges avail- 
able. Thousands of choices in cas 


styles, sizes, materials, & in gauge 


components. 
108 *United States Gauge 


* From advertisement, this issue 
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Handle Hammables 
SAFE 
with Protectoseal 


PRODUCTS) 


tHe 
Te 














STAINLESS 
DRUM FAUCETS 


For 30 and 55 gal. drums. Self-position- 
ing or rigid spouts. Self-closing. Stain- 
less steel body. Teflon O-Ring mca 


DRUM 
TRANSFER 
PUMP 


For quick, safe 

dispensing from §& 
drums. Pumps up 
to 5 gpm. Optional 
cut-off control 
eliminates over- 
flow, spillage. 3 
built-in fire baffles 
protect drum con- 
tents from exterior 
ignition source. 


OVAL SHAPE 
SAFETY CANS 


Oval storage or dispensing cans 
save space. Available in stain- 
less steel, terne plate or hot tin 
dipped. Safe, quick, filling or 
dispensing. Double wail fire baf- 
fles. Leather or Teflon gaskets. 




















FLAMMABLE Su 
STORAGE 
CABINET 

Provides safe, 
convenient stor- 
age of flammable 
liquid safety cans 
at point of use. 
Removable, ad- 
justable shelves. 
45°x65"x18". 


, IN-LINE 

FLAME 
ARRESTER 
VENTS . 





Prevent flash- 
, backs into tanks, 
process kettles etc. through vent 
opening. Complete, self-con- 
tained unit design simplifies in- 
spection and maintenance. For1”, ° 
2”, 3” and 4” pipe. Write for Pro- 
tectoseal Vent Catalog. Describes 
complete line of tank vents, fit- 
tings, accessories. 


Write for the new Protectoseal RED BOOK. Contains 








flammables engineering fundamentals and complete 
line of safety containers and operating equipment. 


THE 


PROTECTOSEAL 


COMPANY 
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HIGH EFFICIENCY 


DUCLONES' 


assure maximum recovery 
at lowest cost 


DUCLONES—Ducon high efficiency cy- 
clones—are designed and constructed for 
high recovery efficiency and low gas resist- 
ance. Their sturdy construction assures 
long, continuous service with a minimum 
of maintenance. 

The exceptional performance of Duclone 
collectors is the result of these 6 unique 
features: 


1. Small Diameter produces high efficiency 

2. Helical Roof provides a turbulence-free 
path for the entering gas stream 

3. Steep Cone improves dust separation 

4. Dust Trap assures efficient dust removal 
from the cone 

5. Vortex Shield prevents re-entrainment 
of dust in upward gas vortex 

6. Scroll Outlet provides a low resistance 

in gas outlet 


THE 


SINE 
Ducon COMPANY wx0. 


147 BAST SECOND STREET + MINEOLA, L.!., NEW YORK 








LITERATURE .. . 


Indicators...... The Minoxo Indicator 
& the Super-Sensitive Deoxo Indi- 
cator for detection & measurement 
of oxygen or hydrogen impurities 
in other gasses. Literature. 

28-294 *Engelnard Industries 


Positioning Controls...... New bulletin 
includes information on linear and 
rotary actuators and six basic types 
of remote positioners. Diagrams 
and motor characteristics given. 
211A Jordan Controls, Inc. 


Recorder...... Bulletin 21-10 describes 
the new M/64 electronic Consotrol 
recorder in detail, as well as the 
many other advanced instruments 
of the electronic control system. 

*The Foxboro Company 


Recorder...... No. 707J AC or DC Elec- 
tronic Recorder is available with 
one, two or three pen recording. It 
is completely transistorized. Buile- 
tin 98335. 


104b “Taylor Instrument Co. 
Reference Electrodes...... open new 
areas of pH control... in process 
Streams up to 100 psi... at tem- 


peratures up to 212 F. Detailed in- 
formation in Data File 14-9-06. 
176 *Beckman Instruments Inc. 


Transmitter...... No. 707T Electronic 
DP Transmitter offers full over- 
range protection to 1500 psi, either 
high or low sides. Intormation in 
Bul. 98333. 
104a “Taylor Instrument Co. 


Pipe, Fittings, Valves 


Expansion Joints...... Catalog 56 con- 
tains complete & comprehensive 
engineering data for Expansion 
Joints from 3” to 50’ diam., pres- 
sures to 3600 psi, temp. to 1600F. 
97 *Zallea Brothers 


Finned Tube...... Information about 
Trufin Type S/T plus a copy of the 
Trufin Design & Cost Comparison 
Book. Type S/T is interchangeable 
with plain tube. 

33-34 *Calumet & Hecla, Wolverine Div. 


Fittings & Valves...... Bul. F-100 de- 
scribes 2 basic types: Bolted “W”, 
Insta Clamp and Threaded. Dia- 
grams and useful data contained 
in this 37-page booklet. 
211B aukesha Foundry Corp. 


Flexible Hose & Connectors...... 
ge are constantly working 
with design engineers on flexible 
connectors & hose to meet new 
problems. Information. 

*The American Brass Co. 


Laminated Plastics...... 8-page catalog 
gives engineering data, product de- 
scriptions and uses for laminated 
plastics. Grades, properties and 
sizes on sheets, rods. 
211C The Richardson Co. 


Pipe...... Saran lined pipe, fittings, 
valves & pumps are available for 
systems operating from vacuum to 
300 psi, from below zero to 200 F. 
Information available. 

38 *Saran Lined Pipe Co. 


Pipe, PVC...... comes in sizes from % 
inch to 14 inches in diameter, & in 
Schedules A, 40, 80 & 120. Two 
types are available: Normal Im- 
pact and High Impact. Bul. No. 24. 
195 *U. S. Steel, National Tube Div. 


* From advertisement, this issue 
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g What's News 
in Mixing? 


ame) COWLES 


DISSOLVERS 





Many difficult jobs 
made easier by patented 
Cowles impeller 


The high speed, high shear principle em- 
ployed in the Cowles Dissolver creates zones 
of intense turbulence within the material by 
direct mechanical action. The material is 
forced rapidly outward through itself, caus- 
ing violent impact and shearing of particle 
against particle. This action, coupled with 
the ability of the exclusive power trans- 
mission system to deliver full power even at 
slow speeds results in great versatility and 
rapid ultimate dispersion of a wide variety of 
materials. Here are just a few examples— 


[] Ester gum adhesives, 40% solids, proc- 
essed at 500 gallons per hour. High quality, 
stable end products. 


C) Printing Inks, many types, processed in 
a fraction of the time of ordinary mixers. 
Self cleaning impeller speeds color and 
batch changeovers. 


C) Stable asphalt suspensions dispersed 
to fineness of 99% through 325 mesh screen 
in a single pass. 


[-] High viscosity mastic compounds pro- 
duced in spectacular quantities as compared 
to “Z” blade mixers—also grease, pipe and 
joint compounds. 


[] Many ordinary types of paints can be 
processed completely on the Cowles, without 
milling. 

[] Full range of paper coatings—clays, latex 
rubbers, polyvinyls, high grade coating colors 
etc., processed in fraction of time required 
by ordinary mixers. 


C] Fruit juice concentrates—Cowles saves 
hundreds of man hours for manufacturers in 
fresh fruit dispersing operations. Improves 
end products, too. 
It's the teeth that make 
the BIG difference 


Let Us Prove It In Your Plant At Our Risk! 
Write today for complete information 
MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, 
Los Angeles 65, Calif. 
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Please send me information on Cowles Dissolvers for 
processing the following materials. 


Name Pi Pee 
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MORE EFFICIENT, 
LOWER COST 
FILTERING, STRAINING, 
SIZING 


* — The industry's highest quality 
wire cloth and screen precisely 
engineered and precision woven to 
achieve the most critical 
predetermined results . . . to provide 
greater resistance to corrosion, 
pressure, vibration, heat or abrasion 
... to assure improved product 
quality and uniformity, increased 
production, lower costs... or to 
help solve other problems involved 
in your filtering, separation or 
straining operation. 


Hundreds of weaves and sizes are 

in stock for IMMEDIATE SHIPMENT 
... or if none meets your requirements 
one can be woven promptly to 

meet your specific needs, 


eee 


WIRE CLOTH & SCREENS 


LUDLOW-SAYLOR WIRE CLOTH COMPANY 


613 S. Newstead Ave. . St. Louis 10, Mo. 
512 North 18th St. Pittsburgh Union Trust Bidg. 
6261 W.Grand Ave. Heuston 5638 Harvey Wilson Dr. 


STAR WIRE SCREEN & IRON WORKS 
2515 San Fernando Road . Los Angeles 65, Calif. 





LITERATURE .. . 


Tubing, Welded Steel...... is adaptable 
to all types of fittings. Every type 
of joint can be produced. Complete 
design data is contained in compre- 
hensive Bul. 8591. 

85 *Formed Steel Tube Institute 


Valves...... for the chemical & process 
industries. All kinds available; gate, 
globe, angle, check, “Y”’, relief, flush 
bottom tank valves, etc. Illustrated 


literature. 
37 “The Wm. Powell Co. 
Valves.. ...LB valves are available in 


straizht-thru, three way & angle 
desizn; also with hand-wheel ac- 
tuators, manual override, radiation 
fins & other features. Bul. LB-3. 

77 *Conoflow Corporation 


Valves...... The V-10 regulating valve 
with type J-1 positioner is designed 
for rugged high-pressure liquid or 
steam service. Additional informa- 
tion on request. 

42 *Republic Flow Meters Co. 


Valves...... with Teflon coated plugs 
are now available for use where in- 
frequent or inadequate plug valve 
lubrication might be expected. New 
booklet offered. 

175 *Rockwell Mfg. Co. 


Valves...... New Gate & Globe valves 
are available in 4” thru 2” sizes & 
in both socket weld & screw ends. 
Feature extra deep stuffing box for 
long packing life. Literature. 

120 “Henry Vogt Machine Co. 


Valves, Ball...... “Double-Seal” type 
serve throughout industry. High 
pressure “Double-Seal type are at 
work in air & hydraulic systems. 
Brochure, “At Your Service”. 

159 *Jamesbury Corp. 


Valves, Control...... Super 70 are 
widely used with instruments to 
control pressures, temperatures, 
liquid levels & flow. Detailed in- 


formation. 
103 *Bilack, Sivalls & Bryson, Inc. 
Vaives, Control...... The many special 


advantages of control valves are 
described in an informative new 
booklet, ‘“What’s in it for you?”. 
Copies available. 

14-15 *Minneapolis-Honeywell 


Valves, Lubricated Plug...... are avail- 
able in rectangular, round, dia- 
mond & V ports; venturi, multi- 
port & steam-jacketed models. 
Sizes %” through 30”. Catalog 400. 
101 *W-K-M Div. of ACF Industries 


Valves, Safety-Relief...... Complete in- 
formation is provided in Catalog 
FE-118, covering both selection & 
sizing of Farris process Safety Re- 


lief Valves. . 
*Farris Engineering Corp. 
Valves, Stainless Steel...... New cata- 


log covers valves in the patterns you 
want, in a choice of alloys that 
satisfy the requirements of prac- 
tically all corrosive services. 
*Jenkins Bros. 


Valve, Union Check...... allows free 
passage of product separating or 
line cleaning devices. Fits all 2” 
diameter Pipe. Rated 500 P.S.F.— 


W.O.G. 
94 *Clayton Mark & Company 


Valve, Needle...... The No. 62 is par- 
ticularly suitable for sensitive con- 
trol of flow ... as in metering or 


sampling for process plant, labo- 
ratory, etc. Facts. 
173 *Alloy Steel Products Co. 


* From advertisement, this issue 
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DeZurik Valves 


WITH VITON*-COVERED PLUGS 
FOR CORROSIVE 


uaLIRS m 





Here’s tight shut off .. . . even on highly 
corrosive services—DeZurik Valves with VITON 


covered plugs! 


The physical properties of VITON are partic- 
ularly desirable because of its resilience (tight 
shut off, even on slurries), temperature resistance 
(higher than most compounds), and resistance to 
chemical attack (see list at right). 


In addition, VITON will not cold flow; its supe- 
rior strength at the lower temperatures means 
longer valve life for many installations where 
previous service was measured in days or weeks. 


These properties make VITON a fast-growing 
member of the family of DeZurik plug-covering 
materials. It extends the range and scope of 
applications where the definite advantages of 
DeZurik Valves can now be utilized. 


DeZurik Valves with VITON-covered plugs 
are available in Semi-Steel, Bronze, Acid Re- 
sisting Bronze, Ni Resist, Aluminum, Carbon 
Steel, Stainless Steel, Alloy 20, Nickel, Monel, 
Hastelloy B, Hastelloy C and other metals. 





*“TM Reg DuPONT 
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Successfully installed on 
such applications as 


Sodium Sulphide 
Polyester Resin 
Naphtha 
Hot Tallow 
Fish Oil 
Maleic Acid 
Phithalic Acid 
Sulfurous Acid 
Fuel Oil 
Tar 
Raw Coke Oven Gas 
Sodium Hypochlorite 
Coal Tar 
Phosphoric Acid 
Hexane 
Tetraethyl Lead 
Sulphuric Acid 
Epoxy Resin 
Chlorine 
Ferrous Sulfate 
Styrene 
Gasoline 
Nickel Carbonyl Gas 
Hydrofluoric Acid 
Formaldehyde 
Steam 
Perchloroethylene 
Trisodium Phosphate 





IDY=VAti=41,4 


CORPORATION 


_SARTET L. MINNESOTA 








WEINMAN 


split case pumps 


There are seemingly endless varieties of 
applications for Weinman Type SB, single 
stage, double suction pumps. They’re ideal for 
any low head, small capacity liquid handling 
job. 

Purchase price is surprisingly low. In addi- 
tion, operating costs are rock bottom, too. 
The horizontally split case design simplifies 
maintenance. If necessary, the active rotating 
element can be removed without disturbing 
piping, connections, fittings or driver. Type SB 
pumps are regularly furnished in cast iron with 
bronze fittings, but are available in other metals 
or special alloys for severe conditions. 








pend 






For your free copy of 
Bulletin No. 1000 which gives 
complete information and 
performance curves for these 
Casi] versatile pumps, call your 

y ° Weinman pump specialist. 
Nnte i He’s listed in the Yellow Pages. 
n ed Or, write to us. 








son A ed OT ee 


Anniversory 290 SPRUCE ST COLUMBUS 8, OHIO 
1909-1959 












Centrifugal Specialists 
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LITERATURE .. . 


Process Equipment 


Agitators & Mixers...... Turbine-t; 


dia.), slow speed, high ol 
lift, vertical turbine mixers, er- 
settler units. Bul. A2-B 

2082 *Denver ‘Equip. Co. 


Air Separators...... There are 9 models 
available with diameters from 3’ 
to 18’. Precise terials. Pur of all dry 
powered materials. Further details 


in Bul. No. 
L217 pag SE Mill Co. 


Attrition Scrubbers...... High power 
input to efficiently remove sand 
coatings, mix dense slurries. Rub- 
ber lined or acid-proof tanks. Sizes 
to ’ x 56”. Bul. A-8505. 

WOU win bsS eee *Denver Equip. Co. 


Ball & Rod Mills...... offer operation 
Ae convertibility. Wet or dry 
ing systems. S: res to 10’ x All 
steel construction. Send for Bulletin 
B2-B20. 
208c *Denver Equip. Co. 


Blender...... New centrifugal Liquid- 
Solids blenders sizes range from 
laboratory models to 50 cu. ft. ca- 
gooey. Information on blenders & 

oo Tumble Dryers offered. 
*Patterson-Kelley 


Centrifugals...... Batch-O-Matic de- 
sign can handle greater out-of- 
balance loads with minimum vibra- 
tion. Low speed plowing a 
crystal degradation. Bulletins. 

188 *American Machine & Metals 


Centrifugals...... Reineveld Horizontal 
Separators can pag opened, thor- 
oughly cleaned & inspected in % 
hour. Sanitary operation at all 
times. Bulletin 356. 

B229 *Heyl & Patterson, Inc. 


Centrifuges........ AC-VO “Nozzle- 
Matic” continuous discharge cen- 
trizuges offer high capacities for 
your recovery problems. Further 
information on request. 
8-9b *The De Laval Separator Co. 


Dust-Control...... Bulletins F-75 and 
G-579 contain helpful planning in- 
formation and air engineering data 
about dust filters for your partic- 


ular application. 
168 *The Day Co. 


Feeders...... Merchen Scale Feeders 
allow more efficient use of existing 
plant space. Details on feeders and 
on the new V-notch chlorinators is 


available. 
R217 *Wallace & Tiernan Inc. 
Filter Press...... can be equipped with 


any type of plates—made of vir- 
tually any material—to handle any 
filterable mixtures—and most filter 
a Sperry Asap offered. 


Sperry & Co. 
Filters...... Operatin, with process 
streams from 5 fo over 1,000 gal. 


per minute, Niagara Filters can be 
adapted to automatically process 
hundreds of materials. Data. 

189 *American Machine & Metals 


Gas Scrubbers...... Copy of a new bro- 
chure giving complete data on 
Chemico Venturi gas scrubbers is 
offered. Also, technical assistance 
on a specific problem. 

43 *Chemical Construction Corp. 


* From advertisement, this issue 
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Textile Technology in Chemical Engineering 


O 


Filters 
and their Fabric 


requirements 


Experienced engineers recognize that in filtration the varying requirements of 
pressure, vacuum and gravity filters necessarily affect the type of filter cloth to be 
used. 

In pressure filtration, the slurry is forced through the filter medium under 
pressure, with the obvious implication that the filter fabric must have adequate 
mechanical strength and durability to withstand the force. 

The plate and frame press, probably the most universally used, demands par- 

2 ticularly tough fabrics. Because the filter chambers are formed by alternate plates 
and frames, the filter cloth must have adequate gasketing properties. Scraping off of 
the filter cake when the press is opened is a severe test of the filter cloth, and is a 
compelling reason for abrasion resistance. 

Fabrics for recessed-plate pressure filters, in which intervening frames are not 
present, require exceptionally high flex and abrasion resistance because the cloth 
must be tightly bolted to angular plate surfaces. 

Vacuum drum filters can generally employ lighter weight fabrics than pressure 
filters. Dimensional stability, however, is necessary to prevent cloth from pulling 
away from drum edges, or from ripping under the strain of shrinkage around the 
circumference. 

While gravity filtersuse media of various types, cloth may often be the answer. 

To get complete information about filter fabrics, make sure you consult a spe- 
cialist. The specialists who distribute Wellington Sears filter fabrics are fully 
equipped to help you select the medium that best answers your problems. Behind 
them, they have our 114 years of experience in providing quality fabrics to industry. 
For distributors’ names, and a handy information booklet, ‘Filter Fabric Facts,” 


write Dept. L-2. 


Wellington Sears Company 


ee Po, 
C) “@&, FIRST In Fabrics For Industry 

; Wellington Sears Company, 111 West 40th Street, New York 18, N.Y. 
Akron « Atlanta - Boston + Chicago + Dallas + Detroit - Los Angeles 


Philadelphia » San Francisco 


> 9 
Exe 
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ELLIOTT air magnetic 


tube expander drives 


automatically controlled 
for fast, accurate tube rolling 


STANDARD 
MODEL 


Designed for faster, precision tube roll- 
ing, the standard model Elliott Air- 
Magnetic drive is setting new records 
for speed and accuracy. Sonie operators 
average 12 tubes per minute. Desired 
torque easily preset by rotating forward 
end of unit. No tools needed. Rolling 
stops when preset torque levels are 
reached. Includes trigger-controlled, ex- 


ie plosion-proof air motor in single unit. 
for HEAVY Magnetic control, no springs. Balanced 
DUTY JOBS for easy handling. For tubes \ in. 


through 3 in. Standard model handles 
most jobs. Heavy-duty for higher torque. 


ALSO Electric Control ... Tube Expanders... 
and Related Accessories 





Elliott offers the Automatic Electric 
Control—an accurate torque-limiting 
device designed for tube expanding with 
any standard tapping motor. Also, a 
complete line of tube expanders, with 
rotating, parallel, self-feeding rolls. Avail- 
able in 4 sizes, ranging from % in. to 
3% in. O.D. 


Other related accessories include Elliott 
tube gage, tube plugs, tube pilot, and 
tube rolling lubricant. 

Write for descriptive literature today. 





y9o-3 





ELLIOTT Company 


fo LAGONDA PLANT, Springfield, Ohio 











LITERATURE .. . 


Homogzenizers...... Complete informa- 
tion and bulletins on the Labora- 
tory Homogenizer LH-55, Sub-Mi- 
cron Dispenser SMD-56, and Ho- 
mogenizers H-55, is available. 

182 *Manton Gaulin Mfg. Co. 


Inert Gas Generators..... stand up un- 
der the toughest conditions, yet 
produce with complete depend- 
ability. Complete information in 
Bulletin I-10. 

44 “The C. M. Kemp Mfg. Co 


Jaw Crushers...... Cast steel frame, 
anti-friction side bearings & 
bumper bearings. Sizes from 2%” 
X 31%” to 36” x 48”. Details in Bulle- 
tin C12-Bl2. 
208d *Denver Equip. Co 


Mixer...... Complete information on 
the stainless steel] jacketed vertical 
m xer is now available. Polycar- 
bonate resin can be blended in this 
mixcr. 
174a *“Sprout-Waldron & Co., Inc 


Mixers......A complete line from light- 
weight portables to heavy duty, 
fixed mounted, propeller & turbine 
mixers. Portable mixers are de- 
scribed in Bul. 530. 

T229a “Eastern Industries, Inc 


BEPC... 3s Condensed catalog show- 
ing all types is offered. You'll find a 
wealth of information on fluid mix- 
ing in bulletins that are available. 
on request. 
234a *Mixing Equipment Co., Inc. 


Mixers...... A full line of side drive 
tank top, portable or tripod and 
continuous pipeline mixers. Com- 
plete story on mixers in Bulletin 


#582 


ie *Nettco Corporation 


Mixers, Dispersion...... available in a 
complete range of laboratory & 
production sizes, 4 to 300 gal. ca- 
pacities, % to 150 hp. drives. De- 
tailed information offered. 

69 *The J. H. Day Co. 


Mulling...... The 12-page handbook on 
mulling explains controlled disper- 
sion & gives details on 9 Mix- 
Muller models (% to 60 cu. ft. 
batch capacity). 

1 *National Engineering Co. 


Process Equipment...... “Sub-A” Flo- 
tation is available in sizes from 
16” x 16” to 72” x 72”. Three types: 
“Cell-to-Cell”; “Free-Flow”; Type 
“M”. Bul. F10-B86. 
208f *Denver Equip. Co. 


Process Equipment...... Complete lit- 
erature outlining the features of 
the vibrating screens and centrifu- 
ugal impact mills & mixers is now 


available. 
BL231 *Entoleter Div. of Safety Indust. 
Process Equipment...... is custom de- 


signed to meet your specific re- 
quirements. Maximum operating 
efficiency assured. Detailed infor- 
mation on request. 

200 *Goslin-Birmingham Mfg. Co. 


Processing Equipment...... including 
drum flakers and dryers, rotary and 
conical vacuum dryers, vacuum 
shelf dryers. granulators, Tornado 
mills, etc. Full information. 

*F. J. Stokes Corp. 


Processing Vessels....... Welded alu- 
minum tanks, pressure vessels and 
processing equipment for the chem- 
ical and _ processing industries. 
“Tank Talks” available. 

TL221 *R. D. Cole Mfg. Co. 


* From advertisement, this issue 
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Size Requirements 
Getting Tougher? 


Sturtevant Air Separators 
increase 40 to 400 Mesh 
Output as Much as 300% 


Closed-circuilt air separation is of 
proved advantage in reduction processes. 
Result is a better, more uniform product. 
Grinding mills perform at top efficiency, 
output frequently increases as much as 
300%, power costs drop as much as 50%. 


Precise separation of all dry 


phate, chocolate, feldspar, sand and ag- 
gregates, pigments, limestone fillers, 
flour, abrasives, plastics, gypsum, ceram- | 
ics, cement and other products. 
improve screening — Sturte- | 
vant Air Separators prevent blinding by 
removing undesirable tailings or fines 
from screen feed loads. 


Works Like Winnowing 
Done in a Whirlwind 


Sturtevant Air Separators do a mechan- 
ical job of winnowing. Precise control of 


tailings cone. 

A 16 ft. Sturtevant, for example, has 
taken a feed rate of 800 tph, containing 
only a small percentage of desired fines, | 
and delivered 30 tph 90% 200 mesh, re- 
circulating the oversize through the 
grinding circuit. 

Send for Bulletin No. 087. 


STURTEVANT 


MILL COMPANY 












100 Clayton St., Boston, Mass. 


Crushers « Grinders ¢ Micron-Grinders « Separators 
Blenders * Granulators e Conveyors ¢ Elevators 
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powdered materials. Sturtevants cur- | 
rently classify sulfur, soybeans, phos- | 





Get more blending in less space... 


SIX MERCHEN FEEDERS IN 120 SQUARE FEET 


Compact W&T Merchen Feeders are easy 
to install and operate in crowded areas— 
can even be ceiling-hung. Space require- 
ments are kept to the minimum without 
sacrificing precise control. 


W&T Merchen Scale Feeders allow more 
efficient use of existing plant space. With- 
out spending money for new space, you 
can increase production . . . regulate 
yield . . . control quality. By installing 
Pneumatic Merchen Scale Feeders, you get 
centralized control as well as recording and 
totalizing of production. 


And your product quality is insured by the 
minute-to-minute accuracy of these feeders 
. . - each formula ingredient is accurately 
fed by weight into your blend. 





Learn how you can save space and money 
with W&T Merchen Feeders. Write to 
Dept. M-43.29 






WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9. NEW: JERSEY 








whirlwind air currents and centrifugal | ’ 
force results in the desired size being | 
lifted into fines cone, oversize falling into 


W&T controlled chlorination saves water and 
lowers treatment costs. You get maximum 
water value and use... even reuse. 


Write for details on the new V-notch chlorinators: 
address Dept.S-137.29 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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DUAL-SHAFT VIBRATION for 
POSITIVE MATERIAL CONTROL 


vt [EccOVIB 


VIBRATING CONVEYORS 





SHAKE OUT 
HIGH PRODUCTION COSTE! 


An exclusive dual-shaft vibrating mechanism with 
splash oil lubricating system sets up the [ecaVit' vibrat- 
ing conveyor for efficient and economical screening, 
dewatering, conveying and feeding in one positive 
motion . . . allows for fast, easy adjustment of angle : 
of material lift . . . assures high capacity, low main- ; 
tenance operation. 


bh 
of 
. 


Friction controls and angular coil spring mountings 
of the [eaVif conveyor confine vibration to vibrated 
frame . . . eliminates heavy support structure and 
tie-down bolts . . . requires minimum space. . . and 
even enables its use as a portable unit. 


For complete information about the [ecca¥if vibrat- 
ing conveyor, write for illustrated bulletin No. 5602. 


mecco Machinery and | 
Engineering Co. 
BLUEFIELD, WEST VIRGINIA 


Subsidiary Fairmont Machinery Company 





LITERATURE . .. 


Processor...... Holo-Flite for processe; 
where slurries, granular solids 
pulps or pastes are cooled, heatec 
or dried. Bull. gives details on in- 
Sstallation & operating advantages 
107. + *Western Precipitation Corp 


Purifiers...... ification Manual 80: 
contains én on 13 types of puri 
fiers, separators, mist extractors 
scrubbers. Available on request. 
Send for your copy. 

E230 *The V. D. Anderson Co 


Reagent Feeders...... Both wet and 
dry feeders are available. Man) 
standard units in stock. Complet« 
information contained in Bulletin 


208e *Denver Equip. Co 


Rotary Airlock Feeders...... for dust 
control and pneumatic conveying 
Bulletin P58, “How to Select A Ro- 
ary Airlock Feeder” is now avail- 
able. 

T230 *Prater Pulverizer Co. 


Samplers...... Continuous mechanical! 

automatic t; for dry, solution 

or slurry samp Complete sam- 

pling plants & & sample processing 
equipment. Bul. S1-B4. 

208j *Denver Equip. Co. 


Screens...... Bul. S3-B15 covers Den- 
ver-Dillon Screens for efficient wet 
or dry screening. Sizes to 6’ x 14 
in stock. Trommel Screcus in sizes 
30” x 60” x 120”. 
208k *Denver Equip. Co. 

Separators........ Syncro-matics are 
available in o—. double and 
triple screen decks, regular and 
Stainless steel. Complete informa- 
tion on request. 
8-9c *The De Laval Separator Co. 


Spiral Rake Thickeners...... move set- 
tled materials to center in one 
parE ag Acid proof construction 
available. Bulletin No. T5-B6 is 
offered. 
208e *Denver Equip. Co. 


Spray Nozzles...... Complete informa- 
tion on spray nozzle types, capaci- 
ties and performance characteris- 
tics are available in reference cata- 
log form. Also Data Sheets. 

2 *Spraying Systems Co. 


Strainers...... The strainer elements & 
housings are designed and built to 
your specific requirements. Addi- 
tional information contained in 


Catalog. 
L210 *Multi-Metal Wire Cloth Co. 


Vacuum & Pressure Filters..... Stand- 
ard sizes range from 5 to 800 sq. 
ft. of filtering area. Information on 
string discharge filter & hosizontal 
filter. Bulletins. 

190 *American Machine & Metals 


Pumps, Fans, Compressors 


Centrifugal Compressor...... New Una- 
therm Centrifugal Air Compressor 
delivers high agin air at unusually 

high hydrau ciency. Single 
case, four-stage design. Facts. 
170 *Clark Bros. Co. 


Compressors...... Oil-Free Compressors 
feature chrome-plated cylinder 
walls. Complete details on how to 
get eg J low cost, oil-free air con- 
_— n Bul. 926.11. 

*Joy Mfg. Co. 


* From advertisement, this issue 
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Special nylon ball valve and stainless steel 
fluid end handle silica gel at 1800 psi. 


WHAT’S YOUR 
SPECIAL 
PROBLEM 

IN PUMPING ? 


This Aldrich pump handles highly corro- 
sive chemicals—both alkaline and acidic. 


Here, Aldrich pumps continuously control the 
flow of liquid ammonia at 3700 psi. 


Aldrich pumps with nickel alloy fluid end 
pump 50% caustic soda solution at 400 psi. 


Corrosives? Slurries? High pressures? 
High temperatures? We'll find the answer! 


All pump companies sell pumps. And all have their 
share of pumping problems. At Aldrich, our most im- 
portant stock in trade is our ability to solve the rough 
pumping problems of the process industries. We've 
had over 50 years of working with chemicals and 
chemical processes. We know the problems of pump 
wear; of temperature, corrosion, viscosity; and your 
need for sustained pump operation. We study all the 
factors in your problem, in depth... and come up 
with a deter answer, not merely an answer. For infor- 
mation On Capacities, pressures and sizes, see Our insert 
in Chemical Engineering Catalog or write for reprint 
(Data Sheet 100). ALDRICH PUMP COMPANY, 3 Gordon 
Street, Allentown, Penna. 


To handle, alternately, caustic and brine, at 3000 psi, 
this Aldrich Triplex pump has entire fluid end of Monel. 


The tough pumping problems go to 
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Problem: 


To reduce cost of blending 
200 dry powder formulas 
from 52 raw materials 





Solution: 


SPROUT-WALDRON 


PNEUMATIC SYSTEM 


Pushbutton blending of over 
200 different dry powder for- 
mulas, from 52 raw materials 
at Dearborn Chemical Com- 
pany is credited with a 1300% 
increase in manpower effici- 
ency. 98,000,000 lbs. a year of 
diverse formulas for water con- 
ditioning and corrosion control 
can now be turned out by six- 
teen operating and mainten- 
ence personnel at the Dearborn 
plant. This rate of 6,125,000 
lbs. per man per year is con- 
trasted with the rate of 438,500 
lbs. per man per year at their 
old plant. 


Credit for this tremendous 
increase in efficiency goes to 
the speed and automation of 
the Sprout-Waldron pneumatic 
handling system. This air trans- 
fer system handles the dry 
chemicals at rates to 80,000 
lbs. per hour over a 25 ft. hori- 
zontal run and a 69 ft. lift. 


Sprout-Waldron positive and 
negative pressure systems are 
helping industry cut costs and 
speed handling. Further spe- 
cific information can be found 
in Bulletins 118 and 208. Copies 
available on request. 


S CW/106 
Wwe SPROUT-WALDRON 
Muncy, Pennsylvania 


Size Reduction + Size Classification * Mixing 
Bulk Materials Handling « Pelleting 
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LITERATURE ... 
Compressors...... Complete informa- 
tion on Dynamic Compressors in 


Bul. 922-11. Available in sizes from 
15 to 1500 hp for handling air or 


81 *Joy Mfg. Co. 


peeere Complete information on 
Seasihnn. pressures and sizes con- 
seed in reprint (Data Sheet 100). 
oan to your pumping prob- 
lems. 
219 *Aldrich Pump Co. 


Pumps..... SRL (Rubber Lined) pumps 
offer high efficiency, low horse- 
power. Sizes to 5000 g.p.m. Addi- 
tional information in Bulletin P9- 


B10. 
208i *Denver Equip. Co. 


Pumps, Acid...... Pumping parts avail- 
able in a variety of metal alloys, 
as well as plastic, to cover a wide 
range of corrosive applications. 
Complete details. 

233 *A. R. Wilfley & Sons, Inc. 


Pumps, Chemical...... Bul. 59 contains 
typical applications, flow charts, 
descriptions & specifications of 
models of various capacities & con- 
structions & special leakage chart. 

*Larp Insulator Co., Inc. 


Pumps, Diaphragm...... Sizes 1” to 
10” simples and duples, capacity 
to 1000 g.p.m. Stroke can be ad- 
justed while pump is operating. 
Details in Bul. P8-B12. 
208g *Denver Equip. Co. 


Pumps, Propeller...... or Axial Flow 
ee py are widely used to circulate 
arge volumes of liquid or slurry 
against low heads as in evaporators, 
crystallizers, etc. 
197 *Lawrence Pumps Inc. 


Pumps, Rotary........ Complete line 
available in sizes ranging from 3.” 
through 8” for pressures to 200+ 
capacities to 1050 gallons per mi:- 


ute. Literature. 
4 *The Deming C 


a. Sanitary...... Bulletin H-120) 
scribes stainless steel sanita), 
eet for handling practically ai 
oy food product in dairies, brew - 
erles, bakeries, etc. 
220A The Creamery Package Mfg. C.. 


Pumps, Split Case...... Bulletin Noe. 
1000 gives complete information 
and performance curves for these 
pumps. Purchase price of pumps 
is low and operating costs low. 
214 *Weinman Pumps Mfg. Co. 


Pumps, Vacuum...... with unique air 
valve suppression port & dynamic 
balance of piston drive assembly 
which eliminates pump clatter & 
vibration. Bulletin 8-15. 

179 *Consolidated Vacuum Corp. 


Pumps, Vertical Centrifugal...... for 
handling frothy liquids or coarse, 
sandy slurries, constant or inter- 
mittent flow. Capacity to 450 g.p.m. 
Bul. No. P10-B5. 
208h *Denver Equip. Co. 


Services & Miscellaneous 


Booklet........ Current projects of 
American Standards Assn. are de- 
scribed in booklet. Covers 425 proj- 
ects, categories & gives scope of 
each provides indexes & sponsors. 
91-921 *U.S. Industrial Chem. Co. 


* From advertisement, this issue 











Mi 


CONSTRUCTION 
SOLVES 
ANOTHER 
CORROSION 
PROBLEM 


Crte 


du Verre Rotary Drier Withstands Hot Wet HCL 


In this continuous rotary drier, wet inorganic solids are exposed to air heated to 225°- 
290° F. Vapor containing free HCL and H2O is discharged through the exit housing. 
The original alloy construction was severely attacked by corrosion. In addition to costly 
maintenance, this corrosion resulted in product contamination. 

After extensive tests to prove its suitability, du Verre resin bonded fiberglass was 
substituted for the alloy construction. The complete new drier unit fabricated by du Verre 
includes the drum itself, entrance and product discharge housing, and the internal dryer 
lifting flights. 
After many months of service, the entire du Verre drier is completely free of corrosion. 
Also, note the absence of erosion damage to the drier’s interior and lifting flights (shown 
in inset). Thus this unique du Verre application has proved its superiority in actual service. 
For complete facts on how du Verre construction can help solve your corrosion problems, 
write for Bulletin No. 100 


du Verre, incorporated 
Box 37-A e¢ Arcade, N. Y. 
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Welded aluminum tanks, pressure 
vessels and processing equipment for 
the chemical and processing industries. 

Conventional or special design tanks, 
shop built or field erected, with flat, 
flanged and dished or hemispherical 
heads; built to your specifications, and 
also to ASME Code Requirements. 

Send us your inquiries for elevated 
tanks, chemical and processing equip- 
ment from aluminum, stainless and 
carbon steel, Monel and other alloys. 
Write for “Tank Talks.” 


Established 1854 





AEWNAN, GEORGE 








HEAT YOUR TANK 
THE MODERN 
LOW COST WAY 


with superior 














Regardless of your operation or the size 
or shape of your tank, if it is heated or 
cooled, Dean Panelcoil can do the job 
more economicaily and more efficiently 
than old-style pipe coil or jacketing. 
For complete technical data and pricing, 
write for Data Sheet 15-60 Series and 
Price Bulletin 259, 


DEAN PRODUCTS, INC. 


1039 Dean St., Brooklyn 38, N. Y. 
STerling 9-5400 


Backed by 25 Years of Panel Coil Manufacturing 

















LITERATURE... 


Exchanger Cleaning...... Detailed lit- 
erature on this cleaning process 
and other chemical plant mainte- 
nance operations is available on re- 


quest. 
178 *Oakite Products, Inc. 
Feedwater Process...... 4 p. reprint 124 


describes a new process which re- 
duces silica in boiler feed make up 
to — than 0.5 | ome Also eliminates 


HCO; & COs kalinity. 
221A Cochrane Corp. 
Filter Fabrics...... The handy informa- 


tion booklet, “Filter Fabric Facts”, 
contains distributors names and 
answers problems related to your 
selection of filter fabrics . 
*Wellington Sears Co. 


Filter Media...... Bulletin A180 covers 
anode bags & diaphragms, centrifu- 
gal liners, dust tubes, plate & frame 
filter covers, vacuum disc sector 


bags, etc. 
191 *American Machine & Metals 
Filter Paper...... Many grades of filter 


paper are available for your par- 
ticular requirements. A sample 
folder of quality E-D papers is 
offered. 

198 *The Eaton-Dikeman Co. 


Fused Quartz........ for ultraviolet 
transmission applications, labora- 
tory ware and production equip- 
ment. Products include, crucible, 
trays, standard apparatus, etc. Lit. 
28-29d *Engelhard Industries 


Laboratory Sinks...... are designed to 
meet practically all modern labora- 
tory needs. They will not crack due 
to thermal shock, are nontoxic, etc. 
Bul. PF/5a. 

163 *The Duriron Co. 


Mathematical Analysis & Application 
Ey Ney journal now being pub- 
lished, said to permit rapid publi- 
cation of selected mathematical 
papers in fields such as physics, etc. 
91-92F *U. S. Industrial Chem. Co. 


Petrochemicals Terminai....... Among 
the products which will be stored 
at the new terminal include nitra- 
tion grade Toluene, 50 Xylenes, 
Mineral Spirits & Textiles Solvents. 
111 *Delhi-Taylor Oil Corp. 


Plastic Laboratory Equipment........ 
now available, from aprons to Y- 
connectors, covered in a new cata- 
log just issued. Plastics presented 
include polyethylene. 
91-92g *U. S. Industrial Chem. Co. 


Printed Weicht Records.... New Print- 
weigh “400” prints complete weight 
records on tickets or sheets, also on 
strips. Time & data printing avail- 
og Bulletin 2017. 

*Toledo Scale Corp. 


Safety Equipment...... The new Red 
Book contains flammables engi- 
neering fundamentals and complete 
line of safety containers and oper- 
ating equipment. 
R210 *The Protectoseal Co. 


Utility model Lamp...... is a compact 
owerful ahaeabers- -size ultraviolet 
amp for preliminary determina- 

tion of photochemical reactions. 
Literature available. 
28-29¢ *Engelhard Industries 


Water Treatment...... Service for any 
pumps, wells, water systems and 

treatment for Industry, 

Municipalities, Agriculture, etc 

Service Bulletin 100. 

17 *Layne & Bowler, Inc. 


* From advertisement, this issue 
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The Test Dates on your cylinders are 
important too. All cylinders made to ICC 
specifications must be pressure tested at 
least once in every 5 years except those 
that are specifically exempted by ICC. 

The method of pressure retesting must 
insure an accurate measurement of the total 
and permanent expansion of the cylinder. 

The IECO Gas Cylinder Testers are water 
jacket types, using hydrostatic pressure for 
accurate, safe pressure retesting, a method 
that is approved by the Interstate Commerce 
Commission. These testers are available in 
standard models to fit your requirements. 
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fact Gap gas cylinder 
TESTER and 


. Keep your cylinders on the job. Retest 
between charges. 


— 


2. Keep your truck servicing your customers. 
No trips to Cylinder Testing Laboratories. 


3. Keep retesting cost at a minimum. 
4. Keep tester busy — Retest for other users. 


SEND YOUR INQUIRIES TODAY T0 


INDEPENDENT ENGINEERING CO., INC 
O’FALLON 7, ILLINOIS 











PROFESSIONAL 
SERVICES 
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“CLASSIFIED... 


EMPLOYMENT ‘OPPORTUNITIES 




















ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
New Products and Processes 
New Products Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn. 





CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 


> Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 


> Displayed Rates—$54 per inch 


for all ads except on a contract _ 


basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 


to the usual agency commission. 
> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
a ect to agency commission. 
Closing ate — March 21st 
rs closes February 26th. Send 
new ads to Chemical Engineer- 
ing, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 








CHAS. T. MAIN, INC. 





Engineers 
Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 





CHEMICAL ENGINEER or CHEMIST 


Recent graduate for and control work in 


process 
newsprint mill located ‘in Three Rivers, Que. Ex- 


perience in the manufacture of newsprint, though 
preferred, is not essential. Include resume of 
education, experience, marital status and salary 
expected in first reply. All applications treated 
confidentially. 

P-3384, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


$10,000—$12,000 


PRODUCT DEVELOPMENT CHEMIST 


Excellent opportunity for young man with manage- 








and adhesives. Client asumes all expenses. 


MONARCH PERSONNEL 
28 East Jackson 





ment potential to — with progressive and 
plastics, rubber, resins, 


Chicago 4, Illinois 














THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction - Reports - Appraisals 
80 Broad Street, New York 4 











ODAY more than ever be- 

fore you must be sure before 
you proceed. The laboratories 
represented in this section offer 
you their facilities to help solve 
your analytical and testing prob- 
lems—to help you get greater 
efficiency with lower costs and 
above all to help you to be sure. 





CLASSIFIED ... 


~ EQUIPMENT 








SEARCE 











CE’s Searchlight spots the big bargains in used, resale 
and rented equipment. Check this issue’s listings—most com- 
plete in the field—for items you need now. 

> Coverage — National. Equip- 
ment and facilities—used, resale 


and rental—for the process in- 
dustries. For sale, wanted, for 


rent. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


vertising inch is measured j in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in Satler style. 


> Closing date—March 21st issue 
closes February 26th. Send all 
new ads to Chemical Engineer- 
ing, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 











BUSINESS 
OPPORTUNITY 











MANAGEMENT. PERSONNEL 


with limited capital 


and/or INNOVATIONS 


Successful ventures require interdependent 

specialization under modern economic con- 

ditions. 

Profitable investment outlets may exist in 

association with people who possess both 

proven backgrounds and innovations. 
Write for further information to 


BENHARD ASSOCIATES 
1123 Western Saving Fund Bidg. 
Phila. 7, Pa. 
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FOR SALE 
Tothurst type 316 S/S Centrifugal, 5p. drive. 
Rietz RD 18-P Disintegrator 75 H 
Stokes 4’ x 9’ atmospheric double’ te Dryer. 
Prater size 009 Pulverizer with 125 HP TEFC mtr. 
Sedbury size 4 WDC 20 Pulverizer with 75 HP mtr. 
Monjonnier S/S Vacuum Pan. 153 sq. ft. htg., 
surface complete. 
a yt Perkins size 17 DAM 200 gal. unidor Mixer, 
80 HP, cored a steam jktd., yao. cover. 
Rotex model 4, 120” two deck Sifter. 
ary en’ x Prag and 2’ x 4’ one and two deck 
Send us a list of your 
idle surplus 


AARON EQUIPMENT CO. 


9370 Byron Street 
Schiller Park, Illinois 
Gladstone 1-1500 








CIRCLE B ON READER SERVICE CARD 


BUY ON TERMS! 


LOUISVILLE STAINLESS DRYER 


96” dia. x 80’ long. 42” shell, type 316 
Stainless Steel clad. Type 316 SS. 
Flights. Fully equipped. 50 HP Motor 
and Reduction unit drive 





CIRCLE D ON READER SERVICE CARD 














2—5’ id bs “nr TUBE MILLS 

2—5’ x 8’ Van Saun Air Swept 
Ball Tube “Mills *with disc feeders, fans, 
piping, all motors and electric eye mill 
level controls. 


R. C. STANHOPE, INC. 
Tel. MU 2-3076 or MU 2-1898 
60 E. 42nd St. New York 17, N. Y. 











CIRCLE C ON READER SERVICE CARD 
February 22, 





WANTED 
SHARPLES CENTRIFUGES 
PN14 SUPER D-CANTER AND 


H2 NOZLJECTOR 
304 or 316 S.S. CONSTRUCTION 
W-3637 Chemical Engineering 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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BUY BRILL 
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REACTORS—EVAPS-——CONDS—TANKS 
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LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—CRYSTAL 
1—Bird 32” x 50°’ Cont. Cent. 316 S.S. 
4—Sharples C20 Super D-Hydrators, 316 S.S. 
1—AT&M 26” sus. Cent., perf. bskt., 316 S.S. 
1—Oliver 8 x 8’ Precoat rubber covered Ro- 
tory Vacuum Filter. 

4—Sperry 36” plate & frame Filters, rubber 
covered, cast iron, and wood. 

5—8’ dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MILLS 

2—Abbe 5’ x 16’ brick lined Mills. 
2—30’ dia. Stainless Steel Micronizers com- 

plete with Hoppers, Conveyors, etc. 

ROTARY KILNS 
1—Traylor 11’ x 155’ Rotary Kiln, 7%" shell. 
1—Renn. 6’ x 60’ Rotary Kiln, 5” shell. 
RUBBER LINED TANKS 

5—8500 gal Vertical Storage 8’6’ x 16’ x 8’ 


2—Pfaudler 50 gal. 316 S.S. jacketed, agitated Reactors. 

1—Condenser Service 650 aol. 304 S.S. closed, kettle, 5’ x 4’, with 100 sq. ft. 
bayonet heater. 

1—1400 gal. Blaw-Knox, steel jacketed, agitated Reactor. 

2—2000 gal. Struthers Wells 316 S.S. jacketed, agtd. Reactors. 

2—3200 gal. 304 S.S., jacketed, agitated Kettles. 

1—550 sq. ft. Buflovak, monel single effect Evaporator. 

1—Baker Perkins 700 gal. jacketed, agitated Dissolver. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, 50 psi. 

1—750 gal. nickel clad Mixing Tank, 125# nickel coils. 

1—4000 gal. Haveg Vert. Tank 8’ x 12’. 

1—1500 gal. Stainless Pressure Tank, 5‘ x 10’, 90#. 

1—12000 gal. horiz. steel Pressure Tank, 76” x 36’, 200 psi. 

1—17,850 gal. 304 S.S. Storage Tank, 9 x 36’. 

6—Stainless Heat Exchangers; 1220, 786, 536, 396, 315, 250 sq. ft. 

1—24” dia. x 25’, 304 S.S. Bubble Cap Column. 

1—30” dia. x 20’, 304 S.S. Bubble Cap Column. 


CENTRIFUGES 


1—Sharples C-27 Super-D-Hydrator, 316 S.S. 

1—Bird 18” x 28”, 316 S.S. Solid Bowl, Continuous. 
1—Bird 18” x 28” steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50”, 347 S.S. Solid Bowl, Contnivous. ‘ 
2—Sharples PY14, PN14, Super-D-Canters, 316 S.S. 
1—Tolhurst 32” Suspended, 316 S.S., imperforate basket. 
2—AT&M 48” Suspended, 316 S.S. basket. 

2—Sharples #16, 304 S.S., 3 HP motor. 


MIXERS 


1—#12 Sturtevant 304 S.S. Rotary Mixer, 450 cu. ft. 
1—Baker, Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
1—1500# Powder Mixer, 72 HP XP Motor. 

2—Steel, jktd. Powder Mixers, 225 and 350 cu. ft. 
2—18” & 36” dia. Simpson Intensive Mixers. 


DRYERS 
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> 3—Buflovak Vacuum Shelf, 20-60” x 80” shelves. 
, 1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
| 1—Devine Vacuum Shelf with 1C—40” x 43” shelves. 
> 2—Buflovak 42” x 120”, atmospheric, double drum. 
‘ 2—Devine 5’ x 12’, 4’ x 9, single drum, atmospheric. 
} I1—Baker Perkins 5’6” x 6’ Rotary Vacuum Dryer. 
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cone. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


6—2000 to 5200 gal. with Turbo Agitators. 
14—Storage Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 


7—Dorr Thickeners: 16’ dia. with Tanks. 

1—Bemis 50H Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 

50—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps 2” to 
6” with motors. 


Representatives on premises, 
2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


BRIT | ueMent.co 


Newark 5, N. J. 
Tel: Market 3-7420 
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1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 

1—Lovisville 54” x 35’, Monel Rotary Steam Tube Dryer. 

2—Louisville Rotary Steam Tube 6’ x 25’, 6’ x 50’. 

9—Rotary Dryers, 34” x 30’, 4’ x 40’, 6’ x 50’, 6’ x 60’, 7’ x 80’, 8’ x 87’. 
2—tLovisville 8’ x 50’ Stainless Steel lined Rotary Dryers. 

1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 

2—Link Belt, 7’5” x 25”, 6'4” x 24’, SS Louvre Dryers. 


FILTERS 


1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—Oliver 3‘ x 6’ Steel Rotary Vac. Precoat Filter. 
1—Niagara #370-38 Filter, 370 sq. ft, 304 S.S. 

2—#49 Vallez Rotating Pressure Filters, 738 sq. ft. 
1—Oliver 5’3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 33828 Filter, 150 sq. ft., 304 S.S. 

2—Sparkler 18D8 Filter, 12.3 sq. ft., 304 S.S. 

1—Feinc 5’ a 6’ Stainless Steel Rotary Vacuum Filter. 
2—#10 Sweetland Filters, 27 leaves, 4” centers, 250 sq. ft. 


.MISCELLANEOUS 


1—Hpm 88 ton horizontal Steeping Press. 

1—Ross 6” x 14” Three Roll Mill. 

3—Swenson Walker Continuous Crystallizers, 24” x 30’ sections. 
2——Robinson Sifters, 40” x 84”, Stainless. 

3—Robinson Gyratory Sifters, 30” x 104”, Quadruple Deck. 
8—Stokes; DD2, DDS-2, T, “R’, and “F” Tablet Presses. 
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OIL REFINERY 


DESTREHAN, LA. 


Partial List 
5—B & W 70,000#/hr. Boilers, 450 
psi. (1952) 
3—Carrier Centrifugal Compressors; 
38, 306, 9370 and 5535 cfm. 


87—Heat Exchangers, 50 to 6000 sq. ft., 
steel and Adm. 

15—Pressure Vessels, 3° to 23’ dia. 

125—Centrifugal Pumps, XP motor & 
turbine drives, up to 9000 gpm. 

10—Steel Bubble Cap Towers, 2’ to 12’ 
dia., up to 109’ high. 

54—Storage Tanks, 1000 to 80,000 bar- 








2444444444444. 
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rels. 4—Nash Vacuum Pumps; H6, TS7, #2. 
6—Hortonspheres, 5000 to 10,000 bar- 25—Chlorimet, Durimet and Duriron Centrifugal Pumps, 1/2” to 6”. 
rels. 


PARTIAL LIST OF VALUES SEND FOR COMPLETE CIRCULAR 
B RI [ EQUIPMENT COMPANY 


LIST AVAILABLE ON REQUEST 
REPRESENTATIVE ON PREMISES 


BRILL EQUIPMENT CO. 
Site Office, Destrehan, La. 
Phone NORCO 6571 


35-65 JABEZ STREET NEWARK 5, N. J. 
Tel.: Market 3-7420 e Cable: Bristen 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 
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EQUIPMENT SEARCHLIGHT .. . 


FOR “IMPOSSIBLE” BUDGETS 


OUR TERMS MAKE THESE EASY TO BUY 
















1—Alco 735 sq ft type 316 $$. 1—Zenith Model Z-L Pulp Press, 
Heat Exchanger. 200-1" tubes With Floating cone. 25 HP. 
16’ long 3—Fitzpatrick Comminuting Ma- 
3—Downington 54 sq ft type 316 chines, Model D-6, K-8 and JT 
Heat Exchangers. 205” tubes Homoloid, w/Mtrs 
16’ long 1—Raymond #49 Imp Mill, Serial 
1—Louisville 8’ x 50’ Stainless Steel #43046. New set of hammers. 
Rotary Dryer. Fully equipped. 1—Quadruple_ Effect Evaporator, 
3—Banbury #1 Mixers. 5 gallon Colandria type. Copper Contact. 
cap. Compression covers 50 HP. 1950 sq ft each effect. 
For immediate quote, wire or sense collect—GA 1-1380 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 

Centrifugal: Tolhurst 20” st. steel (New). 

Dewaterers: Davenport 3A, bronze hd. 3 hp. 

Disintegrator: Rietz RD18-P, 75 hp. 

Dryers: Devine 2 x 4’ vac. drum, st. steel. 

Dryer: Bowen lab. spray st. steel. 

Dryer: Louisville 30’ steam tube. 

Evaporator: Buflovak st. st. 94 sq. ft. 

Filter: Oliver precoat 12x2” st. steel. 

Homogenizers-Disperser: Tri-Homo #10, #4 

Kettles: st. steel, with and without ag. 
Dopp 150 gal, dbl. act. agitator. 

Mills: Mikro, ISH, 5 hp. 

Mikro Atomizer type SMA st. steel 

Fitz Comminuting models D and M. 

Colloid, 3, 5, 20, 25 hp. 

Cog stain. steel, 10 hp. 

Mixers: Dbl. and sgl. arms sigma blade. 

Dry Powder, various sizes. 

W. & P. size 14, 50 gal. jktd. 
Mix-Muller Simpson 18” lab., 39/2” Porto. 
Pumps: Rotary, gear, centrif. vacuum. 
Screen: Rotex model 41 st. steel. 
Still: Doub 


Truck Tanks: Stain. steel 1200, 1600 
Vacuum Pans: 42” and 72” stain. steel. 
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DIESEL LOCOMOTIVES & CRANES 
SAVE ON GOOD USED MACHINERY SonSaw 96 Vou. 8 OE | Waitenems. IMMEDIATE 
Centrifugals: 12°, 30°, 40” & 48”. —_ a hg Ay weet . 
Centrifugals: Sharples #5 & #6 Stainless. on, I- on en. Elec. 
Dryers: Hersey 5’x26’ Rotary, 316 Stainless Part Phang, Trem 9 ge DELIVERY 
Lined Buffalo Vac. Drum Dryer 24x20". 1—25 Ton, Industrial 60’ Boom Loco. Crane. 
Lydon elec. heat Dryer 8 trays. . of steel and glass lined storage 
Despatch, Ovens Bios. Montes. ‘ PLANT EQUIPMENT bins 3000 — 12,000 gal. cap. each. 
vine Vac. 8 shelf er 38” x 42”, 2—W 2M-HMS-Plan aie : 
Filters: Vallez 49 S. S. eevered leaves. 36 x 42 Jeffrey Hammermil, Type B-2. Price — 50% of new. Write for free 
#2 Sweetland 12 Stainless Leaves. ss A 5 eee .. tie listing giving your requirements to 
rites Posen: tae capt gent a Fok banenace etceeep.arovent eat Tone | I] Department CE-160, </0 
Dopp 350 gal. cast iron Jack. Vacuum. 7’ 2s Aline Motors & Elec. Eye: 
Devine Impreg. Units 30° & 36” dia. 10’ & 7’ x 15’ Rod Mills Charles Ss. 
Steel Alum. & Copper 5 to 2 oe gal. cx. . Sturtevant Lab. Jaw Crusher, 2 HP motor 
Mills: R d #00, 30 HP. & #0000. ” & 28" New England Jaw Crusher 
Mikro poo ew En #4, 2, 1, & Bantam. oe . a Frasier iid 4 a ——— J A Cc ° B fe ] w a T y 4 Ca Ke 
Hammer Mills’ & ng eo 3 to 50 HP. Ne. n Fs Rotary Fine Reduction MAIN STREET. BUFFALO. NEW YORK 
Rotary Cutters 142 to 5 HP. & up. 2’ Symons Standard Cone Cru 
Spr. Waldron Stainless spike crusher. 36” x 20’ Ruggles Coles Class XP “Rotary Dry ; ; 
Pebble, J & Ball Mills, se we kag x 8’. wo 10 ae #705—24 Link Beit Roto Conver 
3 Roll, x 32”, 12” x 30”, 40”. - 
+ mean 4 Roll Ww. c. iz’ x A Sisel. 54” x 35° Louisville Monel Steam Tube Dryer. — 2,000 000 Tt. Tageathngees,: 
Colloid Mills 14% H.P. & up 7} x 30° Ruggles Coles Clase KA-8 Rotary Dryer. Up : re 
Mixers: Baker Perkins jack, F00 gals. 9 x 160’ Vulcan Rotary Kiln i 1,000,000 ft. 37..........+. 7,702 1 
Day Imperial 75 & 150 gals. 42” x 18” Traylor Type AA Crushing Rolls. ao yy ee Ly 
Change Can Mixers 8, 15, 40 gals. 110 HP Stephen Adamson Car Puller P 200,000 ft. 854”... 21.1... 282 P 
Dey umbo 700 at, beste, saluee. 5’6” x 60’ Rotary Dryer or Cooler. E 400,000 ft I ixcick cate 35 E 
ystone 3000 horiz. sp’ mixer. 75, | — RR: 402 
Day 1000+ Ribbon Mixers, & up to 3000+. R. C. STANHOPE, INC. al Ne, Janne Ferry | Cleaned 
Lancaster 6’ dia. 25 HP. & #1, HP. 60 E. 42nd St. N. Y. 17, N. Y. P.O. Box 5412 Shep ard Sta Phone CL 3-5527 
Pumps: Stokes etc. Vac. 10 to $00 CFM. Tel. MU 2-3075 Bee COLUMBUS 19, OHIO 
u. “ nt: . —— —_— 
Sifters: Day, Robinson, ten type. CIRCLE M ON READER SERVICE CARD CIRCLE "RON READER SERVICE CARD 
— | moe say gM ~=5 9 pumy BB2 & APRPAPARAALRI III PP PPP PP PPS 
wig etary Ye" to FOR SALE } 
New id” 30" Rubber & Plastic Mills. MACHINECRAFT ‘ 
Hydr. Presses. Plastic & Rubber Machy. 7 » BUCKET ELEVAT R , 
Partial Listings. Write for Bulletins Baker Perkins 150 gal 40 HP, 100 gal 50 j ‘ 
STEIN EQUIPT. CO. a _ S.S. 2 arm jacketed vacuum : Jeffrey Stainless, 8x5 Buckets, 25’ centers ‘ 
107-8th St., Brooklyn 15, N. Y. Deere ane { NORTZ { 
Sterling 8-1944 Cc 350 sq ft. | 67 Van Reipen Ave. Jersey City, ns. 4 
~— J Aluminum Evaporator Calandria type, PRPRPP APP PPP IDI IDI IPD ODO 
CIRCLE K ON READER SERVICE CARD never used. 1300 sq feet tube area. CIRCLE $8 ON READER SERVICE CARD 
Continuous Stripping column 2 x 13 Steel. SEARCHLIGHT Equipment 
BALL MILLS—3’ x 12’ Abbe/40 HP—4’ x 6’ Allis Hydraulic Pumps & Motors. Locating Service 
Chalmers 60 HP Slip Ring/screwfeeder—Ken- Dryers Vacuum Shelf lo Charge or Obligation 
nedy Van Saun 5’ x 6’ Enclosed rs/50 HP ’ This service is aimed at helping you, the reader of 
: - V / “SEARCHLIGHT”, to locate Surplus new and used 
scales/feeders/exhausters—Hardinge 6’ x 12 LOUIS SUSSMAN, INC. equipment not currently gavertioes. (This service 
ob psa ay gna ee ee en Sees epee How TO. USE: Check th the 5 aia ads to see if 
HAMMERMILLS — 20 HP Gruendler X— 30 HP Newark 5, N. J. MI 2-7634 what you want is not currently advertised. If not, 
Mikro 3W—40 HP Jeffrey 24 x 20—50 HP send us the of the it wanted 
Wins. AKBX— 100 HP Jefrey 26 x 42-450 HP CIRCLE N ON READER SERVICE CARD | 2,the coupon below, or on your own company let- 
enna } Searchlight Equipment Locating Service 
ROTARY DRYERS—24” x 22’—36” x 24’—44” x COMPRESSORS CHEMICAL ENGINEERING. 
25’—5' x 50’ (2) all w/motor drives—burners/ World’s Best Rebuilts P.O. Box 12, N.Y. 36, N.Y. 
blowers avail. RS cru 1500 ps Ho 930 11937 CP. TCB3 Your consicoments will be brought prometiy |§ R.. 
ers 8 
VACUUM PUMPS—115 CFM Beach Russ 100 RP 104 CFM 2500 PSI 634-4'%4-1 4t/tens IR-ES3 in this section. You wiht rH =F. vertlsing 
av © cate/ten Wh dtm i Gre Sse Eat Hee SEY st Fee 
x7 Ing. Ra ah Ge ames am am a am on am an as am 
SCALES—125007 capacity dicl—Folrbonks Print- 10 cre 3000 psi (Bioxtd) Norwalk TRSsT Seareeans dvortsing Di Ae pa Service 
. , x 
snd trienn 0 a SEU ‘is cat Haine dt Ps ponder tz.no¥s SNe 
ee — FMI,—FM3—w/hoppers /vibra- 502 CFM 125 ! 12x13 Chic. Please help us locate the following: 
686 CFM 100 PSI 14x13 Ing. Es Thdonebatancebewesssseuesebyk sade cieeieeds 
I atin UW Seistasrate onedeesdacqunpenvnupoesnsiaye ons 
YOUR BEST REBUILT MACHINERY SOURCE 2360 CFM PSI 19-19x14 Penn DEI Ect oxaancsnhadcucest voevcibdabwedarin saaees 
3135 CFM Vac. 31xi3 Ing. ES Worth HB TITLE 
3078 CFM 110 PSI 30-18x21 Ing. PREZ. TITLE... cece ences ec eeeeeeeeeecereseneeesers 
LAWLER COMPANY 500 HP Syn 3-60-2300/4000 COMPANY onc cccccccccccsccccvccvcccevccecoccce 
Du diem, Nd. AMERICAN AIR COMPRESSOR CORP. p> sures seceapawounhines eaiaee eoccccesoes 
North Bergen, N. J. UNion 5-4848 ASP IIS Bc 2/22/60 
CIRCLE L ON READER SERVICE CARD CIRCLE O ON READER SERVICE CARD 
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1000 sq. ft. Stainless Heat Exchangers (2) 
Fletcher 30” Susp. S.S. 10/5 H.P. Centrif. 
Fletcher 40’ Susp. Steel Centrifugal 

Oliver 5‘3’’x3’ Stainless Precoat Filters 
Sweetland #10 Filter Press 

Nooter 750 gal. Steel Reactor 300 PSI 

Link Belt 502-16 Roto-Louvre Dryer 

8’x80’ Rotary Dryer 316 S.S. 

Vulcan 9’x100’ Rotary Kiln 

Standard 5’x45’ Rotary Dryer 

Mosser 4‘x47‘ Rotary Dryers 

Louisville 6’x50’; 6’x25’ Steam Tube Dryer 
P&S Conveyor Dryers 3’; 8’; 10° S.S. Belts. 
F. J. Stokes #28 Dryer 

Aluminum Tanks 34,500; 5800; 1300 gal. 
Stainless Tanks 6800; 2300; 500; 200 gal. 
Stainless Centrifugal Pumps 30 to 270 GPM. 
Condensers 100 to 5000 sq. ft. Steel Admir. 
Pressure Vessels 300 to 4500 gal. 

Towers and Columns 3’ to 10’ Dia. 


J. H. Day 600# Stainless Steel Jacketed 
Powder Mixer 


HEAT & POWER °2- 


60 E. 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 


CIRCLE T ON READER SERVICE CARD 


OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


© Wrappers © Mixers 
@ Packaging machines @ Pulverizers 
® Cartoning machines © Grinders 











© Fillers ®@ Dryers 
® Labelers © Sifters 
© Filter presses © Cappers 


® Roller mills ® Tablet machines 
TELL US YOUR REQUIREMENTS 


Complete Details And Our a 
Low Bargain Prices A On ® 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 








CIRCLE U ON READER SERVICE CARD 


FEBRUARY SPECIALS 


Rotex Sifter 20”x48”, on high stand, w/'/2 HP mtr. 
Gen. American 42°x120” Twin Drum Dryer 

$88 J’ktd. Ribbon Mixer, 24 cu.ft., 10 HP mtr. 
Ptfaudler (500 gal. glass, closed top Tank 

4 Mikro’s-Bantam, #181, #281, #4, w/motors 
Abbe 5’x6’ J’ktd. Ball Mill, chrome mang. steel 
Gruendier “BB"’ Hammermill, Whirlbeater 

Oliver United Rotary Vac. Filter 3’x2’ 

Ribbon Blenders, Steel & SS, all sizes, New & Used 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, Inc. 


111—33rd Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 











area SEITE ITS AE ESTED: 
CIRCLE V ON READER SERVICE CARD 


BEST BUY 


PATTERSON BALL MILL 


3‘ x 4’ with jacket. Master 10 HP Explo- 
sion Proof gearhead Motor. Excellent 


condition. 
PRICED TO SELL 


Wire or phone collect—GA 1-1380 
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FIRST MACHINERY 
LIQUIDATES 
FOAM LATEX PLANT 


EQUIPMENT STILL INSTALLED 
WHERE USED—BUFFALO, N. Y. 


2 Adamson 16’ Vulcanizers. 

3 Roll Calender; 22” x 58”. 

Mechanical Dryer; 160’ long. 

Aut. Washer for Latex Pads. 

21 Truck Dryer; 7’ x 12’ x 100’. 

12 Truck Dryer; 11’ x 15’ x 30’. 

Abbe Pebble Mills with Motors; 60” x 
72"; 45” x 48”; 37” x 48”. 

33 Mix Kettles & Tanks; all sizes. 

F-B 2 Roll Rubber Mills, 14 x 30”; 16” x 
42”; 18” x 42”; 22” x 60”. 

Baker Perkins Mixers to 300 Gal. 

Banbury Type B Lab Mixer. 

6 Southwark Hydraulic Presses, 36” x 36”; 
14” Ram; 8” Stroke. 

2 Dunning-Boschert Hydr. Presses, 36” x 
36”; 12” Ram; 48” Daylight. 

3 French Oil Mill Presses, 28” x 30”; 10” 
Ram; 28” Daylight. 

Stokes Aut. Molding Presses No. 252; 150 
Ton & 300 Ton. 

EXTRUDERS: 2 Royle No. 
NRM1 12” Crosshead. 

TO arrange Inspection 
Phone STterling 8-4672 


1, Allen 2”; 





REACTORS 


Nickel Clad Reactor; 7’ x 11’6” Manhole; 
Jacketed and Agitated. 

Patterson 1000 Gal. Closed Jktd. Steel 
Mixing Kettles; 20 HP. 

Three Stage Continuous Agitated Reactor; 
3 Vessels 4’ x 20’. 

Type 316 Stainless Separator Tanks; 42” 
x 10’; Dished Heads. 

A. O. Smith Stainless Lined Pressure 
Tanks; 10’ x 187”; 11,000 Gal. 

Heavy Duty Aluminum Tank; 5000 Gal.; 
8’ x 12’; 30 PSI ASME. 

Pfaudier Glass Lined, Jktd. Reactors to 
1000 Gal. 

Struthers Wells 2000 Gal. S/S Reactor. 

Mojonnier Stainless Vacuum Pans 3’ x 10’; 
6’ x 12’. 

Harris Stainless Coil Heated Vac. Pan; 6’. 

Lancaster Stainless Lined Rot. Jktd. Re- 
actor; 50” x 17'14”. 


FEATURES 


Baker Perkins Hexagonal Jacketed Bar- 
atte; 150 Gal. 36” x 39”. 

Blaw Knox Conical Blender; 300 Cu. Ft.; 
96" Diameter. 

Muller Type Batch Mixers by Simpson, 
Lancaster to 6’ Diameter. 

Patterson-Kelley Twin Shell Blender in 
STAINLESS: 150 cu. ft. 10 HP XPL. 

Pfaudler Glass Lined Jacketed THIMBLE 
CONDENSER: 26” sq. ft. 





CHOICE SELECTIONS 
from the FMC 
WAREHOUSE STOCK 


PPP PPP 
i il 


FATTY “ACID 
INSTALLATION SYSTEM 


; 

5 

} Includes Ni-Resist Still Pots, Monel 
{ and steel Tanks, Stainless Heat Ex- 
> i 

) 

( 

] 

5 





ch Cond s, Receivers, 
BOILER, " Jet and Booster Ejectors, 
Pumps, Filters and accessories. 
Send for complete details. 


Peed ada 
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DRYERS—EVAPORATORS 

S/S Lined Rotary Dryer 50” x 20’ with 
Burner, Combustion Chamber, etc. 

Stokes Rot. Jktd. Dryer 18” x 8’. 

Bagley & Sewell Double Drum Dryer 28” 
x 60” complete. 

Buflovak Dbl. Drum Dryer 40” x 120” 
with accessories. 

Struthers Wells Stainless Drum Dryer; 5’ 
x 4’ like new complete. 

Zaremba Dbl. Effect INCONEL Evapora- 
tor 430 sq. ft. surface. 
Swenson Quadruple Effect 
Evaporators; film type. 


FILTERS 


Oliver Continuous Rotary Panel Type Vac- 
uum Filters: 8’x8’ and 8’x10’. 

Oliver Monel Pre-Coat Cont. 
Pressure Filters; 3’x2’ complete. 

Oliver Dorrco Rotary Vacuum Filter 6’x3’ 
with Nickel contact Parts. 

Bird Young Rotary Vac., Filter 4’x4’; 
Stainless. 

Feinc String Type Rotary Vacuum Filters; 
6’ x 6’; 8’ x 10’; Stainless Contacts; 
Oscillating Agitators. 

Sweetland Pressure Filters No. 2 to 12. 
Enzinger Stainless Vert. Pressure Filter 18” 
x 36”; ASME; 24 sq. ft. filter area. 
Shriver Aluminum Filter Presses; 7” & 18” 

& 30”, 36”. 

Sperry Stainless Filter Presses in sizes 12”, 
18”. 

Ni-Resist and Nickel Filter Presses in sizes, 
10” and 18”. 

Shriver and Sperry Cast Iron Presses from 
12” to 42”. 


CENTRIFUGES 


Bird Continuous Conical Hor. Centrifuges; 
18”, 24”, S.S. & Monel. 

Sharples H2 Nozzlejector; 15 HP XPL 
Motor; 1000 GPH. 

Sharples Model M4 P Super Centrifuges 
in MONEL. 

De Laval Type 316 Stainless Hermetic 
Separator VO-244. 





Long Tube 


Rotary 


A BATTERY OF 
A.T.&M. 60” 
TYPE 316 


STAINLESS CENTRIFUGALS 
CENTER SLUNG SUSP. 





SEND FOR LATEST 1960 ISSUE OF “FIRST FACTS” 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 
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LIQUIDATING 


FORMER FELDSPAR MANUFACTURING FACILITIES 
BON AMI, INC., MANCHESTER, CONN. 
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2—Hardinge 7’ x 36” conical 


SEND FOR CIRCULAR 


; 

( 

pebble mills crushers, 50 HP 

> ‘ ’ 

; ae aa > Pronicy pebble —|_Chrristie 4’-6” x 45’ long rotary 
2—Buchanan 13” x 24” jaw yoshi vai oll : 5 g 
; 1—Pangborn dust collector and ble mill, buhrstone lined ; 
? 15 HP exhauster 5—Bucket elevators, up to 40° 3 
; 1—Dings Magnetic Separator high, on rubber belts 
¢ 
{ 5 


Perea ada adaa 


2—Symons 3’ shorthead cone 
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STAINLESS STEEL TANKS 


1—17,650 gal., horiz., T316 SS, 9’ x 36’, %" shell, %” dished heads, 40# WP. 
1—10,000 gal., horiz., T304 SS, 8’ x 26’, cone heads. 


1—3700 gal. 
1—3400 gal., 
1—3300 gal., 
1—2830 gal., 
3—2750 gal. 
6—2600 gal. 
1—2500 gal., 
6—2250 gal., 
1—1900 gal., 
12—1750 gal., 


. vert., T304 SS, 6’ x 17", VACUUM, int. coils. 

horiz., T304 SS, 66” x 16’, 4” shell, 7/16” dished heads. 

vert., T304, SS, 6’ x 14’6”, 54” shell, %” heads, 70# WP. 

horiz., T3916 SS, 6’ x 12’, 5/16” shell & dished heads, VACUUM 
vert., T316 SS, 7’ x 8’ dished heads, 504 WP. 75 sq. ft. coil. 
vert., 7316 SS, 7’ x 8’, flat bottom, 194 WP. 5 HP agit. 

vert., T316 SS, 7’ x 7’, 4” shell, 5/16” dished heads, 70# WP. 
vert., T316 SS, 7° x 63", dished heads, 70# WP. 5 HP agit. 
vert., T316 SS, 6’ x 8’, 54” shell & dished heads, VAC. or 100# 
vert. hoppers, T304 SS, double cone bottom. 


4—1200 gal., vert., T316 SS, 5° x 7’, cone bottom, VACUUM. 


100—Tanks & 


FILTERS—CENTRIFUGALS 


1—Niagara # 


1—Alco 110 sq. ft., T316 vert. filter. 
1—Sparkler #33-S-28, 151 sq. ft. horiz. plate, T304 SS. 


1—Eimco 18” 
filter. 

2—Oliver 5'3” 
T316 SS. 


1—Oliver 5'3” dia. x 8’ face rot. vac., precoat, steel. 


UNUSED. 


8—Sharples #AS-16V super cent. Inconel, Vapor-tite, 


3 HP. 


2—Sharples #16P, T304 SS pressure-tite centrifugals. 
3—Sharples #C-20 Super-D-Hydrators. 


2—Bird 18” x 
1—Bird 32” x 
2—Sperry 30” 
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PERRY 


vessels, 100 to 1000 gal., all types, etc. 


Pe Pde edd edd adler edad edad edad ad ad adda ada 


BUBBLE-CAP COLUMNS 
T316 STAINLESS STEEL 
1—110” dia. Vulcan—10 trays 
2—96” dia. Vulcan—30 trays 
1—96" dia. Vulcan—10 trays 
2—60” dia. Vulcan—10 trays 
1—48” dia. Vulcan—25 trays 
1—42” dia. Vulcan—Packed—32’ high 
1—36” dia. Vulcan—6 trays 
1—24” dia.—Packed—28’ high, T304 


HEAT EXCHANGERS—CONDENSERS 
1—2000 sq. ft., T316 SS condenser 
1—1960 sq. ft.. T316 SS exchanger 
8—800 sq. ft., T316 SS condensers 
60—T316 SS condenser & exchangers, 1450, 800, 735, 
427, 400, 300, 264, 250, 235, 200, 165, 150, 125, 
110, 47, 30 
25—Copper & Cupro-nickel exchangers & condensers, 
up to 1070 sq ft. 





510-28, 510 sq. ft. vert. leaf, T316 SS. 


dia. x 24” face T304 SS rotary vacuum 


dia. x 3’ face rot. vac., pressure precoat, 


28” horiz. cent., T304 SS. 
50” horiz. cent., T316 SS. 
P. & F. filter presses, 19-9 st. st, (NI- 


_—_—wewewwrwoweoweorwereevevwevwvwuewwewvwvwwvwwee 
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OOOO LLL GGG GALAGA ALG? 


BEST BUYS 


12—4500 gal. nickel-clad tanks, 8’ dia. x 11’ high, cone bottom, 125 WP. 
1—Struthers-Wells 630 sq. ft. T316 SS evaporator. 
3—18,000 gal. Aluminum cone-bottom tanks, 12’ dia. x 31’ OAH. 
1—1960 sq. ft. T316 SS horiz. exchangers, ASME 75 WP. 
1—Link-Beit # 604-18 roto-louvre dryer, cyclone, fan, etc. 
3—Worthington 160 ton steam-jet vacuum refrig. units. 
2—Buffalo T316 SS blowers, 2330 cfm, 60 HP TEFC. 


2—1800 cu. ft. Read T304 SS weigh hoppers, with scales, T304 SS screw 
conveyor, bucket elevators, AJAX “‘Lo-veyor” shaker conveyors. 


1—Patterson 6’ x 8’ porox-lined pebble mill, 50 HP gearhead. 
1—Bartlett & Snow 3’ x 15’ everdur rotary dryer. 


-_w-wewewewewowwewewerwerwerewewerewewererewerwerereereewewewrewewewerwerwrerewvewuwewetqe™" 
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EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. 


Phone POplar 3-3505 


ll li i i i i i i i i 


PHILADELPHIA 22, PA. 
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Get on the BALL 


with GELB 


CHEMICAL 
PROCESS 
EQUIPMENT 








1—18,000 gal. type 316 SS pressure tank, 60 psi 

1—E£imco type 316 SS rotary vacuum drum filter, 3’ x 1’, 
complete 

5—Pfaudler Series XL 1000 gal. glass lined jacketed re- 
actors, complete with drives and anchor type agitators. 

3—Struthers Wells type 316 SS jacketed reactors, 2000 gal. 
complete with agitators and drives, 40# internal pres- 
sure 




















AUTOCLAVES, KETTLES AND REACTORS 


1—Aluminum 16,000 gal. horiz. storage tank 

1—Type 316 SS 2000 gal. horizontal tank 

1—Edgemoor type 316 SS 750 gal. jacketed reactor 

1—Pfaudler Series EL, glass lined jacketed reactor, 300 gal. complete 
with anchor type agitator and drive 

2—Pfaudler 200 gal. glass lined jacketed, reactors complete with 
anchor type agitators and drives 

1—Pfaudler 100 gal. glass lined jacketed reactor, complete with 
anchor type agitator and drive 

1—Pfaudler 100 gal. glass lined vacuum receiver 

1—Steel and Alloy Tank Co. 100 gal. type 347 SS pressure tank, 
250 psi jacket 

1—Blaw Knox 400 gal. steel jacketed toclave, 570 internal pres- 
sure, 85% jacket 

1—Blaw-Knox 45 gal. jacketed autoclave, 1500# pressure 

1—Paterson Kelley 6000 gal. steel jacketed kettle 


DRYERS 

3—Link Belt steel roto louvre dryers, Model 207-10, 310-16, 604-20 

1—Buflovak stainless steel rotary vacuum dryer, 3’ x 15’ 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

2—Louisville rotary dryers, 8’ x 50’, SS 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville rotary dryer, 38 x 40’, Type L 

1—Traylor 4° x 40’ rotary dryer 

1—Rotary dryer, 6’ x 36’ 

2—Stokes Model 138J-20 single door vacuum shelf dryer, 20 shelves, 
complete 

1—Western Precipitation Corp. SS pilot spray dryer, Type N-2 

4—Gordon single truck tray dryer 


FILTERS 


3—Dorrco rubber covered filters, 6’ x 2’ 
1—Sweetland #3 stainless steel filter 
12—Sweetland #12 filters with 72 SS leaves 
1—Niagara SS filter, Model 510-28 

1—Oliver SS rotary pressure precoat filter, 5’3” x 8 
1—Oliver horizontal filter, 3’ 

10—Shriver plate and frame filter presses, 12” to 42” 
1—Shriver aluminum 30’ x 30” P&F filter press, 30 chambers 


1—Shriver C. I. plate and frame filter press, 36’ x 36”, closed 
delivery, 4 eye, 60 chambers 


CENTRIFUGES 

1—AT&M 26" suspended type centrifuge with SS perforated basket, 
complete with plow and motor 

1—AT&M 48” SS suspended ary centrifuge, complete with plow, 
motor and imperforated baske 
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2—Fletcher 40’ center slung rubber covered centrifuges with per- 
forated baskets and motors 

1—AT&M 40” SS suspended type centrifuge, complete with motor and 
plow with perforated basket 


MIXERS 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 


1—Baker Perkins size 16 type TRM, 150 gal., jacketed double arm 
sigma blade mixer with vacuum cover 
ey type 316 SS sigma blade jacketed heavy duty mixers, 
0 gal. 
Bd Perkins Size 20, 2000 gal. double arm jacketed v 
mixers with double naben blades A 


1—Entoleter impact mill type PPM-27 
1—Stokes SS granulating mixer, Model 21-J 


3—Banbury #1 mixers, chrome plated rotors, complete with 50 HP 
motors 


1—Baker Perkins size 16, type UUEM, 150 gal. jacketed double arm 
dispersion type mixer, complete with compression cover and 
100 HP motor 


MISCELLANEOUS 

1—Cleaver Brooks 500 HP package steam generator, 200# 
1—York Shipley 175 HP package steam generator, 135+ psi 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulcan SS bubble cap column, 4’ x 28 plates 

1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 

2—Swenson type 316 SS vacuum crystallizers, 3’6’ x 12’, 2’ x 12’, 

complete 

3—Williams type 316 SS hammermills, Model AK 

1—Sprout Waldron Model 501-D pelleter 

1—Ross 6” x 14”, 3 roll paint mill, complete 

2—Sweco 48" SS separators, Model D-2D-8 

1—Stokes stainless steel coating pan, 3’ dia. 

50—Steel heat exchangers, 15 sq. ft. to 100 sq. ft. 


4—Stokes tablet presses, Model T and R, complete with drives and 
motors 











2—Sturtevant #7 SS dust type rotary batch blenders, new 

4—Tolhurst 40” center slung rubber covered centrifuges 
with perforated baskets and motors 

1—Pfaudler Series R, 300 gal. glass lined jacketed reactor, 
with impeller type agitator and drive, 125+ internal 
pressure 85+ jacket 


15—Davis Engr. SS heat exchangers, 145 sq. ft. (new) 




















©, R. GELB 
A & SONS, INC. 2 
2 


MUrRpvpock 6-4900 “VER? 


CIRCLE Z ON READER SERVICE CARD 
227 











KENNAMETAL 
| ROTARY 
| SEAL RING 


KENNAMETAL 
STATIONARY 
SEAL RING 












Cross section view of eatin seiateaiaed mechanical face seal 





utilizing Kennametal cemented carbides as seal ring material. 


USE KENNAMETAL 


...and seal it for certain 


When even a /ittle leakage matters a lot 

. Kennametal Seal Rings can effect a 
substantially leakproof seal with a min- 
imum of lubrication. The following 
characteristics of Kennametal hard car- 
bides may be the key to your gas and 
liquid sealing problems. 


Exceptionally good dimensional stability 
—Kennametal Seal Rings have no phase 
change upon heating and cooling be- 
cause Kennametal has a more homo- 
geneous structure than other commonly 
used materials. Kennametal Seal Rings 
can be lapped to a flatness less than 
half a light band, with a surface finish 
better than one-half microinch. Because 
of good dimensional stability, Kenna- 
metal Rings retain their flatness over 
an almost unlimited range of operating 
conditions. 


Successful mating with rings of other 
materials—When used against oppos- 
ing faces of graphite or carbon, Kenna- 
metal Seal Rings have been found to 
greatly lengthen the life of the seal. High 
resistance to abrasion and erosion pre- 
vent smearing or grooving out of the 
seal face. 


Strength without great mass—The high 
rigidity of Kennametal materials per- 
mits more compact seal designs. A YME 
of up to 94-million psi (compared to 
steel’s 30-million) permits use of smaller 
width/smaller thickness rings. 


Corrosion/Wear resistance —Special 
Kennametal grades are available for 
applications involving mild to severe 
corrosion in combination with abrasion. 
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High temperature applications—Kenta- 
nium,t+ a hard titanium carbide alloy, 
retains all of the foregoing advantages 
at higher temperature ranges. 


Kennametal Seal Rings have been used 
successfully for all the following: gases, 
exotic fuels, fluids, slurries, acids, basic 
solutions, synthetic and petroleum base 
fuels, organic solvents, butyl extracts. 
Chances are we can help you with your 
sealing problem. 

Kennametal Seal Rings are available 
in complete seals from leading seal man- 
ufacturers. For more information, send 
for these booklets: B111A—‘‘Character- 
istics of Kennametal,’’ B444A—‘‘Ken- 
tanium.’”” KENNAMETAL Inc., Latrobe, 
Pennsylvania. 

*Trademark of a series of hard carbide alloys of 
tungsten, tungsten-titanium and tantalum. 


tTrademark 97253 





Balanced seal for high speed/high tempera- 
ture application, utilizing a Kennametal sta- 
tionary ring and Kentanium rotating ring. 


KENNAMETAL 9nc. 


LATROBE, PENNSYLVANIA 


Februarv 
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find industry’s most pro- 
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' your job. 
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To meet a wide variety of process 
requirements, Eastern offers a com- 
plete line from lightweight portables to 
heavy duty, fixed mounted, propeller and 
turbine mixers. Each type is available with 
choice of standard speeds, motor enclosures, 
mountings, and materials of construction. 

PORTABLE MIXERS with ratings 1/20 to 3H. P. are 
described in Bulletin 530. 





SIDE ENTERING 
MIXERS 








TOP ENTERING 
MIXERS 





of 


TURBINE MIXERS 








Handle the extra 
heavy-duty jobs in big 
-_ —_ to 30 


Send 
Bulletin 620. 


Designed for heavy- 
duty applications re- 
uiring agitators from 
“, to 10 H.P. Send 
for Bulletin 620. 


a ag 


of % to 40 
solves many 


special mixing prob- 
lems. Send for 4 
Bulletin 1210. 


EASTERN INDUSTRIES, INC. 


Mixer Division, Dept. |, Norwalk, Connecticut 





SPSCCSCSCSSSOSOSSSSSSSSSSESee2eeeeese 


REINEVELD 





centrifugals 


when specifying equipment for your important 
and difficult Centrifuging Operations! 


DESIGN DATA OF REINEVELD CENTRIFUGALS 








Bowl Diameter 28" S 
Bowl Content (cu. ft.) 1.2 
5 Bowl Content (gallons) | 9.0 
‘ Screen Area (sq. ft.) 6.2 
Wa hii Design RPM 2000 
Equivalent Force (G's) | 1560 
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36" 51" 68" 80" 

4.9 | 13.2 28.1 43.3 
36.5 | 99.0 | 211.0 | 325.0 
13.5 | 27.4 46.5 65.0 
1500 | 1085 850 750 
1140 850 700 625 


Yes, | am interested in further information. Send your brochure 
and details about your in-plant Testing Program. 
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Name Title 
A P Name of Company 
in CEC or Write for 
Bulletin 356. Address 
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PRATER 
ROTARY 


AIRLOCK 
FEEDERS 


for i 
DUST CONTROL 
and 

PNEUMATIC 
CONVEYING 


Write for 


“How to Select A 
Rotary Airlock 
Feeder” Bulletin P58 


_ fommost PVT eA ey Uh 


OF ROTARY BEAT eT eects 





and they’ll take care 


of you... 


PURIFIERS 


Pipeline processes to operate at top efficiency must be kept clean 
Hi-eF Purifiers remove contamination from process gas and air lines, entrainment 
from vapor lines following evaporation, and condensate and oil from 
compressed gases. The unique two-stage Hi-eF design principle of separation 
results in low-cost, filterless, maintenance-free operation 
SPECIFICATION MANUAL 803 contains data on 13 types of purifiers, 
scrubbers. Write. SEND FOR FREE BOOKLET 


seporators, mist extractors 


3 THE V. D. ANDERSON CO. 1943 west 96th Street, Cleveland 2, Ohio 
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SPECIALIZED WELDED) = 


ROLOCK can expedite solution 
of special process equipment 
problems 


Rolock combines specialized welded-fabrication and machining skills 
with an experienced and fully staffed engineering department for 
assistance in design, as well as production and test supervision. 


Rolock people are experts in work with high temperature and 
corrosion-resistant alloys, including Inconel, Incoloy, the Hastelloys, 
Monel and Stainless Steels. The Rolock plant, capable of handling 
fabrications of large size and scope, is equipped with 1 and 
automatic welding equipment of advanced type, with personnel 
qualified for standard, special or specified code welding require- 
ments. We are also equipped to inspect and test to customers’ 
specifications. Write outlining your needs. 


> FABRICATIONS” 




















A heavy alloy baffle 
FAIRFIELD, CONN. 


A large alloy mesh fabrication Alloy special duct work 


ROLOCK, INC. oe 1340 KINGS HIGHWAY e 
2RL6O 






















GRIND BETTER BY 


For closely controlled particle size 
reduction, minimum temperature rise, 
high abrasion resistance and low horse- 
power requirements with no grinding 
tolerances to maintain. 


RECENT APPLICATION 

Grinding raw glass scrap to 95% minus 

16 mesh. Entoleter® Impact Mill with wear 
resistant impactors for economical tonnage 
processing of this extremely abrasive material. 
@ Vibrating Screens 

®@ Centrifugal Impact Mills and Mixers 
Send for complete literature. 
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STANDARDIZED 


HEAT EXCHANGERS 
by 








A MARK OF QUALITY 





Manning & Lewis engi- 
neers have developed a wide 
range of standardized heat 
exchangers that fulfill 
nearly all normal require- 
ments. Selection and use of 
these standardized heat ex- 
changers will save engi- 
neers valuable time, assure 
an economical purchase 
price and expedite delivery 
time. Investigate these and 
other benefits of standard- 
ized equipment by M&L, 
long a recognized name for 
quality. Write on your com- 
pany letterhead for bulletin. 


In addition, a new 
four-color builetin 
describes and il- 
lustrates the com- 
plete M&L line. 
Specify Bulletin 
820 in your re- 
quest. 








MANNING & LEWIS 
Engineering Co. 


80 Ogden Street, Newark, N. J. 
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News from 
National Carbon Company 


Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N. Y. 








TRADE MARK Sales Offices: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, 
ig Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 
Manager “KARBATE” IMPERVIOUS GRAPHITE 


Sales Development 





W. M. Gaylord 


Mr. Gaylord was graduated from Yale 
University in 1942 with a B.S. in 
Chemical Engineering. He joined 
National Carbon Company in 1943. 
Much of his work has been devoted 
to designing and improving existing 
designs of carbon, graphite and 
“Karbate” impervious graphite equip- 
ment such as: pumps, heat exchangers, 
absorption equipment and entrain- 
ment separators. 

Mr. Gaylord is well known for his 
work on HCI absorption, having writ- 
ten a number of technical papers on 
the design of falling film type HCl 
absorption equipment. A registered 
professional engineer, in 1957 he was 
appointed Manager — Sales Develop- 
ment, Chemical Products Marketing. 








“Karbate” Plate Heater 
Installation Reduces Process 
Cycle by five hours. 


Tee aR 
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Eight “Karbate” impervious graphite 
plate heaters are used by a plant turning 
out phospho-organic intermediates for 
pesticides manufacture. These units 
(which replaced eight alloy units) are 
handling a mixture of phosphoric and 
hydrochloric acid plus organic materials. 

With the installation of eight “Karbate” 
impervious graphite plate heaters the 
user was able to reduce the production 
cycle in this application from 19 to 14 
hours. It is expected that a modification 
of the steam piping arrangement will 
make further savings possible. 


29 
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HEAT EXCHANGERS COMBINE LONG 
LIFE, CORROSION RESISTANCE 


AND LOW MAINTENANCE 


scien 








Photo shows a series of “Karbate” shell and tube heat exchangers 
condensing acid — containing vapors in an organic chemicals plant. 


LONG LIFE — “Karbate” Condensers Last 
5¥2 Years Longer Than Metal Units in a 
Tough Corrosive Service. 

The unsurpassed corrosion resis- 
tance of “‘Karbate”’ impervious 
graphite makes it an excellent ma- 
terial of construction for shell and 
tube condensers handling corrosives 
on both sides. In this service, propy- 
lene dichloride with traces of HCl 
was condensed on the shell side us- 
ing sea water as the coolant on the 
tube side. 

The condensers have been oper- 
ating for six years with little main- 
tenance. Metal units in the same 
service have to be re-tubed about 
every six months because of exces- 
sive corrosion on the active con- 
densing surfaces. 


CORROSION RESISTANCE—One“‘Karbate” 
Exchanger Does the Work of Two Metal 
Units. 

The absence of corrosion products 
enabled a single 1,290 square foot 
“Karbate” impervious graphite ex- 
changer to handle the same heat 
transfer as two steel units each of 
equivalent area. After one year in 


a brine cooling application, the 
steel units accumulated excessive 
amounts of rust and mud which 
impaired their heat transfer. Inspec- 
tion of the “Karbate” impervious 
graphite unit after a similar time, 
showed the tubes to be “clean as a 
whistle” on both sides. 


LOW MAINTENANCE — Ten Years of Trou- 
ble-free Service Concentrating H,PO,. 
Two 110-tube heat exchangers 
show the low maintenance advan- 
tages of “‘Karbate” impervious 
graphite material. These units have 
provided ten years of service con- 
centrating phosphoric acid from 
20% to 75%. 

Outside of an occasional clean- 
ing, the user says, these units have 
required little maintenance over this 
ten year period. 


TIONAL 


“National”, ‘‘Karbate”’, ‘'N’’ and 
Shield Device and ‘‘Union Carbide”’ 
are registered trade-marks of 


Union Carbide Corporation. 
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WILFLEY 


ACID PUMPS 


A. R. WILFLEY 


DENVER, COLORADO, U.S.A. P.O. BOX 2330 





















WILFLEY 


Wilfley’s simplified, packing- 
less design and rugged con- 
struction guarantee trouble- 
free operation ... an im- 
portant cost-saving ad- 
vantage to economy- 
minded plant opera- 
tors. They know, 
Pumping too, Wilfley Acid 
parts are avail- Pumps give them 
able in a variety higher output 
and longer 


of metal alloys, 
pump life. 







as well as plastic, 

to cover a wide range 
of corrosive applica- 
tions. 1” to 8” dis- 
charge sizes with 10 to 
3000 GPM capacities 
and heads up to 200’ 
and higher. 
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If you want to cut fluid mixing costs 
look inside the tank 


You can make some of your biggest cost reductions 
inside the tank, when you select a mechanical mixer 


for fluids. 


These are /ong-term savings—based on low-cost main- 
tenance, trouble-free service, adaptability to changes in 
your process, minimum spare-part requirements. 


These are the areas where you can really save money 
on fluid mixing. And here are some in-the-tank reasons 


why you can do it better with LIGHTNIN Mixers than 


with any other make. For lowest-cost fluid mixing, see 
your LIGHTNIN representative soon. He’s listed in 
Chemical Engineering Catalog. Or write us direct. 


Save 6 ways with these Lightnin shaft and impeller refinements 


| 


1. Get lower-cost installation, upkeep with 
two-piece shaft. Standard on open-tank units 
(available with closed-tank units, too), 
lower section is alloy required for process; 
upper section can be inexpensive carbon 
steel. Rigid coupling has rabbeted joint as- 
suring accurate alignment. 


4. Save time positioning impellers. Stand- 
ard 18-inch shaft keyway “(A) provides 
seven positions (more if you want)—saves 
you cost of special machining. Also note 
shallow extra keyway (B) for impeller hub 
setscrew (C). It permits impeller to slide 
freely, even if shaft is burred. 


2. You get twice the strength of conven- 
tional shaft couplings with LIGHTNIN deep- 
welded coupling (A). Not one of these 
couplings has ever failed in service. Polar- 
ized light shows how machined and pol- 
ished radius eliminates stress concentration 
found in conventional coupling (B). 


5. Cut impeller replacement cost with 
LIGHTNIN all-bolted design. Replace blades 
without buying a whole new impeller. 
Blades come off to pass small openings; or 
impeller can be supplied split, as shown. 
Same disc takes 4, 5, 6, or 8 blades for easy 
change in power input. 


WHAT MIXING OPERATIONS 
ARE IMPORTANT TO YOU? 
You'll find a wealth of infor- 
mation on fluid mixing in 
these helpful bulletins de- 
scribing LIGHTNIN Mixers: 


(] Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(J Top entering; propeller 
types: % to 3 HP (B-103) 

(C Portable: Ye to 3 HP (B-108) 

(J Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


C] Side entering: 1 to 25 HP 
(B-104) 

(J Laboratory and small-batch 
production types (B-1 12) 

(] Condensed catalog showing 
all types (B-109) 

([] Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-b Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


3. No need to disturb gearing if you ever 
want to replace a LIGHTNIN shaft. Lower 
shaft is unbolted at (A). Upper shaft slides 
out of hollow reducer quill* (B). Gears 
remain untouched—cannot get out of line. 
When new shaft is installed, shaft align- 
ment is automatic. *Patented 
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6. Get the right impeller for your needs. 
You can handle practically any fluid mixing 
requirement with a standard LIGHTNIN 
impeller. But for special jobs, you can get 
LIGHTNIN impellers made to specification in 
all machinable materials and with widest 
choice of coverings. 


Lightnin 
M1Xers- 


MIXCO fluid mixing specialists 














